
w N AD-A253 916

ENVIRONMENTAL RESEARCH PAPERS, NO. 1085

PERFORMANCE STATISTICS BULLETIN
HIGH LATITUDE METEOR SCATTER PROPAGATION
FEBRUARY, MARCH, APRIL 1989

DTIC
SELECTED

A.D. Bailey JLL 19
J.C. Ostergaard JULi 5 1992
P.M. Bench SI
JJL Weitzen C

March 1991

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED.

92-18396

PHILLIPS LABORATORY
Directorate of Geophysics
AIR FORCE SYSTEMS COMMAND
HANSCOM AIR FORCE BASE, MA 01731-5000

92 7 13 12t9



9

"This technical report has been reviewed and is approved for publication"

I

JOHN E. RASMUSSEN
Branch Chief

FOR THE COMMANDER

Divison Director

This report has been reviewed by the ESD Public Affairs Office (PA) and is
releasable to the National Technical Information Service (NTIS).

Qualified requestors may obtain additional copies from the Defense
Technical Information Center. All others should apply to the National
Technical Information Service.

If your address has changed, or if you wish to be removed from the mailing
list, or if the addressee is no longer employed by your organization,
please notify GL/IMA, Hanscom AFB, MA 01731. This will assist us in
maintaining a current mailing list.

Do not return copies of this report unless contractual obligations or
notices on a specific document requires that it be returned.



REPORT DOCUMENTATION PAGE I ft. Appovd

P~c epn~, urenfwthncellabot of onons is Wle M tOavrgeI t . incedin thw time ftr triwing knavctma werthang Zvtn dt orwce.
gaterig -timl ~ denfit ataeode. wan c---'e--n on eswn h fhlto of mlrmaon. Sendcontiencere4M"g hla -frde 011o n e met f theS

Danso lim 1204. A .la. iaia43 z a4 to the Office ofldanagemel and audget P40mwork PAdution PvW (004-0I. Wahwiqun. DC 20503.

1. AdINCY USE ONLY (Leave bMnk) 2. REPORT DATE |. REPORT TYPE AND DATES COVERED
I MARCH 1991 Scientific Interim

4. TLE AM SUeTITLE S. FUNDING NUMBERS

PERFORMANCE STATISTICS BULLETIN 1 62101F
HIGH LATITUDE METEOR SCATTER PROPAGATION PR 4643 TA 10 VU 08
FEBI UAIY MAC, IL 1989

AUTHR($198

A.D.Bailey, J.C.Ostergaard*, P.M.Bench

7. TP MN OIGANIZATION NAME(S) AND ADORESS(ES) 't. PERFORMING ORGANIZATION
REPORT NUMBER
PL-TR-91-2122

Phillips Laboratory (GPIA) ERP, No. 1085

Hanscom AFB, MA 01731-5000

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING/I MONITORING
AGENCY REPORT NUMBER

11. SUPPLEMENTARY NOTES

*University of Lowell, Center for Atmospheric Research
Lowell, MA

12a. DISTRIBUTION/AVAILABIUTY STATEMENT 12b. DISTRIBUTION CODE

Approved for Public Release
Distribution Unlimited

13. ABSTRACT (Maximum 200 words)

A representative sampling of meteor scatter performance statistics is presented from the PL/GP High
Latitude Meteor Scatter Test Bed (HLMSTB). The data address questions of meteor scatter
propagation under disturbed ionospheric conditions, as well as normal meteor scatter propagation in
the polar region. The time and frequency variations of the propagation transfer function are
characterized over the 35 to 147 MHz range, i.e. the availability of useful meteor trails, the potential
communication capacity associated with those trails, the occurrence and persistence of ionospheric
scatter and sporadic E-layers, variations in the signal-to-noise ratios of each scatter return and the
effects of auroral and polar cap absorption (PCA) events on meteor scatter propagation and
communications. Statistics presented include; Arrival rate, Duration Duty Cycle and noise temperature
as functions of Day, Tine of Day, Signal Threshold and SNR Threshold. This bulletin is the first of
a periodic series.

'14. SUIJCT Tor" 1L NUMBER OF PAGES208
Meteor Scatter Communications
High Latitude Propagation Propagation %. PRICE CODE

11. SECURTY CLASIMlION 1. SECURITY CLASSIFICATION t. SECURITY CLASSIFICATION 20. LIMITATION OF ABSTRACT
Of REPORT OF THIS PAGE OF ASTACT

UNCLASSIFIED UNCLAS UNCLAS SA

NSN 7540-1-21mSSQ) Standard Form 298 (Rev 2-89)



preface

The acquisition and processing of the data represented in this bulletin is an
enormous and complex task. The authors are indebted to the tireless and
dedicated efforts of many people. Special appreciation is due Don DeHart for his
highly ordered and competent management of the data processing operations and
Sergeants Anthony Coriaty, Carlton Curtis, David Mura and Douglas Carter for their
spirited first quality workmanship ,their willingness to risk freezing in the Greenland
field facilities and their skilled work in the laboratory. Others include John
Rasmussen, who created this project, also Sergeant Regina Burton and Eric Li who
have been key players and problem solvers in the development of field and data
processing software as well as first quality workers at the frozen Greenland field
facilities.

Delays in the publication process have created some confusion throughout
this report. The draft report was submitted for publication as the Air Force
Geophysics Laboratory was confronted with a reorganization and merging with
other Air Force laboratories to become the Geophysics Directorate of the USAF
Phillips Laboratory. Consequently, references to either may appear throughout this
report.

This bulletin is intended as one of a periodic series. The meteor scatter
performance statistics plots presented herein were selected as a representative
sampling of the options available from the PL/GP High Latitude Meteor Scatter Test
Bed (HLMSTB) data processing and analysis resource. In addition to the
performance information they present, they illustrate the sort of capabilities
available to qualified researchers and system designers. Qualified agencies may
request additional data analyses or obtain limited access to the PL/GP resource.

The generation of this select set has been automated to facilitate preparation
of bulletins on a regular schedule. Comments and suggestions for improving the
usefulness of future bulletins are invited.

Address your comments or requests to:

PL/GPIS, Attention: J.M.Quinn Ace-S 7oM F

Hanscom AFB, MA 01731-5000. TO, 0
or TeleFAX (617) 377-7091. ..

i Ju: t i f iat i on-

Dtst r~tAi/

Availabilit Ced e
.... .iVilI ad/ior-

iii Dis-'t : Special

AA..



contents
1. INTRODUCTION . ..................................... . 1

2. HLMSTB SITE AND PATH DESCRIPTION ..................... 1

3. HLMSTB SYSTEM DESCRIPTION .......................... 2

4. DATA ACQUISITION . ................................... 4

5. DATA PROCESSING ................................... 4

6. CLASSIFICATION ...................................... 4
6.1 Returns from Underdense Meteor Trails ................. 5
6.2 Returns from Overdense Meteor Trails .................. 7
6.3 Returns from Sporadic E-Layers ........................ 7
6.4 Unidentified Propagation ............................ 8

7. ANALYSIS OPTIONS ................................... 9
7.1 Propagation Analysis ............................... 9
7.2 Communication Analysis ............................ 9

8. STATISTICAL DATA BASE . .............................. 9
8.1 Meteor Arrivals Data Base ........................... 9
8.2 Distribution of Signal Durations Data Base ................ 10
8.3 Underdense Time Constants Data Base .................. 10
8.4 Duty-cycle Data Base .............................. 10
8.5 Link History Data Base ............................. 11
8.6 Fading Data Base ................................. 11

9. DATA PRESENTATION AND FORMAT ....................... 11

10. SUPPLEMENTARY INFORMATION ......................... 12
10.1 Ionospheric Disturbances ............................ 13
10.2 Absorption Events ................................. 13
10.3 Noise Events ..................................... 13
10.4 Disturbance Events During the Reporting Period ............. 13

References .............................................. 19
Bibliography .............................................. 21
Appendices

Appendix A: Statistics for February 1989 ..................... 23
Appendix B: Statistics for March 1989 ....................... 83
Appendix C: Statistics for April 1989 ........................ 143

V



illustrations
Figure 1. The Geographical Location of the HLMSTB, showing Typical

Relation to the Auroral Oval ............................... 2

Figure 2. Block Diagrams of HLMSTB Instrumentation for the Sondrestrom
AB-Thule AB Link ...................................... 3

Figure 3. Procedure for Analysis of Data from PL/GP High Latitude Meteor
Scatter Test Bed .. ..................................... 4

Figure 4. Examples of Returns from Underdense Meteor Trails ............ 6

Figure 5. Examples of Returns from Underdense Trails with Fading from
"Wind Distortion" ....................................... 6

Figure 6. Examples of Returns from Overdense Trails .................. 7

Figure 7. Examples of Returns from Overdense Trails with Fading .......... 8

Figure 8. Examples of Returns from Sporadic E-layers ................... 8

tables
Table 1. Geographical Parameters for the Sondrestrom AB to Thule AB path. . 1

Table 2. Main Menu; Statistical Analysis Options ..................... 5

Table 3. Outline of plot groups by Plot No., showing Ordinate and Abscissa
data and the group screening parameters ...................... 15

vi



high latitude meteor scatter performance statistics

1. INTRODUCTION
This bulletin presents a summary of results obtained from the Phillips Laboratory

Geophysics Directorate (PL/GP) High Latitude Meteor Scatter Test Bed (HLMSTB) for the reporting
period specified. The prime link, from which these data were derived, is approximately 1210 km
long and located entirely within the polar cap in northern Greenland, between Sondrestrom and
Thule Air Bases. See Figure 1 and Table 1. This link is an enhancement of the RADC link described
by Ostargaard et.al. 1

The PLIGP HLMSTB meteor scatter research links in Greenland are providing data to
address a number of questions concerning meteor scatter propagation under normal and severely
disturbed conditions as well as the potential performance of meteor burst communication systems
in the polar region. The efforts under this measurement program are concentrated on
characterizing the time and frequency variations of the transfer function, including:

The availability of useful meteor trails,
The potential communication capacity associated with those trails,
The occurrence, persistence and effects of ionoscatter and sporadic E-layers,
Variations in the instantaneous polarization and signal-to-noise ratios of each return from a

meteor trail and
The effects of aurora and polar cap absorption (PCA) events on meteor scatter propagation

parameters and on the potential capacity of 35 to 147 MHz meteor scatter communication
systems.

Significant disturbance events which occurred in this reporting period are identified and
their effects discussed under section 10. "Supplementary Information,' sub-section 10.4
"Disturbance Events During the Reporting Period."

2. HLMSTB SITE AND PATH DESCRIPTION
The PL/GP meteor scatter test-bed main path is located entirely within the Polar Cap region

with the transmitter at Sondrestrom Air Base and the receiver at Thule Air Base, Greenland. Figure
1 shows the geographical location of the HLMSTB. Table 1 gives information on the geographical
parameters of the sites and path features that influence the properties of the test-bed propagation
path.

Table 1. Geographical Parameters for the Sondrestrom AB to Thule AB path.

Receiver Transmitter
@ TAB @ SAB

LONGITUDE 680 40' 500 39'
LATITUDE 760 33' 660 59'
AZIMUTH 141.80 337.80

TERMINAL ELEVATION 240m 330m
HORIZON ELEVATION 1.1-1.7 0 1.8-2.20

MIDPATH ELEVATION FOR 100 KM ALTITUDE 6.50

GREAT CIRCLE DIST 1210 km

Received for Publication 25 March 1991
1
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Figure 1. The Geographical Location of the HLMSTB, showing Typical Relation to the Auroral
Oval.

3. HLMSTB SYSTEM DESCRIPTION
This Test Bed is designed to measure signal strength, polarization and system noise at six

frequencies, from 35 to 147 MHz.1 The frequency coverage is chosen to examine absorption and
depolarization from the very low end of the VHF frequency band, where meteor scatter links have
maximum yield during undisturbed ionospheric conditions, to mid VHF where very little meteor
scatter activity takes place but where absorption and depolarization are much less severe than at
lower frequencies.

The transmitter at Sondrestrom Air Base and the receiver at Thule Air Base, Figure 2, are
not conventional communication system components. Rather, they were developed to investigate
features of meteor scatter from a propagation point of view, as well as from a communication
viewpoint. The transmitter sequentially transmits a 400 Hz FM carrier at 35, 45, 65, 85, 104 and
147 MHz. The receiver at Thule measures the characteristics of the meteor scatter returns as well
an signals carried by other modes of propagation, originating from the Test Bed transmitter at
Sondrestrom AB.

The transmitter antenna polarization is horizontal. It uses five-element Yagis positioned for

2



35 MHz/ / / IL~R

/9 11" FLTER ANTE NNA D OIRETI'rONALI. KW, POWER
so "N// / SWIUTCHING V ETER WIDEBAND

o..O RI ZOtTAL. / / .. ARRAY ioIf "AI 8 M OE
0100MN

ANTE04ASAMPLFIE

10 ON of POWERr. T
I l_ .p.,LAOS

4DIIN I GO[ CONTRO UNWITH

HP~'mC 3421A ye
IE E E1D 4IS M O-

am 00 ROGAMMBLCLC H f INA E,+ _ASS

=w 4.4 tC
TEEPON a

"""oz "" - -0 I""

LINE PRINTE

lines~~~~~~ CHANEL a 51W frqecda hne eevrw w ientca hnInTe lsatBeahfeuny

Fiusrte 2.mplit o Digams o lriatIndst etaioffrnce betweethe signalrcie By ink

oIhgoe antennas can be acquired and used to determine the polarization of the incident wave.
The effective noise bandwidth of the receiver is 100 Hz.

3



4. DATA ACQUISITION
The horizontal and vertical polarized channels are sampled every 10 msec (100

samples/sec) and formatted into sequential 5-second records that include signal power of the
polarized channels, the phase difference between the vertical and horizontal channels and a flag
indicating lock-on to a 400 Hz FM signature. Record displays are shown in Figures 4-8. Those
records in which the 400 Hz signature is detected are transferred to a magnetic tape data storage
unit and data tape cartridges are returned to the Phillips Laboratory for processing.

FIELD DATA CARTRIDGES

TO CARTRIDGES
MAIN FRAME

TRAIL
DATA

REFORMAT ARCHIVE TO TAPE
AND UNCLASSIFIED

ATTACK HEADER TRAIL FILES

AUTOMATIC ARCHIVE TO TAPE
CLASSIFICATION CLASSIFIED

TRAIL FILES

ENTER INTO REMOVE TRAIL FILES
DATA BABES

DATA

BASES

DATA ANALYSIS
WITH PLOTS, FILES, ETC

MEN DRIVEN
PROGRAM

Figure 3. Procedure for Analysis of Data from PL/GP High Latitude Meteor Scatter Test Bed.

5. DATA PROCESSING 2

The data processing procedure is shown in Figure 3. Data are transferred to the PL/GP
VAX computer and the date, time, noise level, frequency, and other information are attached to
each data record. The next step is classification in which the dominant propagation mechanism in
each data record or sequence of records is identified. The final step of the processing procedure is
statistical analysis of data in the data bases. These classified data bases can be processed in a
number of different ways.3 The main menu of optional categories appears as Table 2. The
principal purpose of this bulletin is to present a representative sample of analyzed data for the
specified period.

6. CLASSIFICATION 4

Classification is an important element of the analysis procedure because several different
propagation mechanisms are observed on the high latitude test bed. Due to differences in
propagation mechanism these modes have different communication and propagation
characteristics. In addition to underdense and overdense meteor trails, sporadic-E and low level
ionospheric scatter propagation occur frequently. Auroral scatter is not generally observed on the
Thule test link, since it is well North of the auroral zone.

4



Takie 2. Main Menu; Statistical Analysis Options.

101 Number of arrivals exceeding a RSL threshold
102 Number of arrivals exceeding a SNR threshold
103 Distribution of time above a RSL threshold
104 Distribution of time above a SNR threshold
105 Noise level and link-up time history
106 Distribution of durations above RSL threshold
107 Distribution of durations above SNR threshold
108 ime constants
109 Fading Statistics
201 Throughput for idealized adaptive system

(for all events)
202 Throughput for idealized adaptive system

(for all frequencies)
203 Throughput for realistic adaptive rate system

(all frequencies)
204 Throughput for realistic adaptive rate system

(all events)
205 Throughput for realistic fixed rate system

(for all frequencies)
206 Throughput for realistic fixed rate system

(for all events)
207 Time required to transmit a message

(for fixed rate system)

The classification system which has been adopted includes four categories of return:
underdense meteor trails, overdense meteor trails, sporadic E-layers and unidentified propagation.
Some of these classes contain waveforms which agree closely with the classical theory of meteor
burst scattering as presented by Eshlemanns and McKinley,8 however, most of the trails are
distorted and often difficult to classify. The sporadic E-layer signals are distinctive as they are
generally stronger and much longer lasting with slow fades. The remaining low level, fast fading
signals are classified as unidentified propagation as they cannot be attached unambiguously to a
specific physical propagation mechanism.

6.1 Returns from Underdense Meteor Trails
The returns from underdense trails are characterized by a fast rising leading edge and a

slower exponential decay. They account for by far the largest percentage of signals observed.
Figure 4. shows a number of returns from underdense trails. The maximum amplitudes of the
waveforms vary over a range of 40-45 dB and the durations vary from less than 0.1 seconds to
several seconds. The occurrence of long duration trails with large maximum amplitude is not well
correlated as both returns with a long duration and a small maximum amplitude, and returns with a
short duration and large amplitude are frequently observed.

Many underdense returns exhibit fading during their exponential decay phase. This
phenomenon is observed on nearly all long lasting trails, and it is attributed to wind moving
different portions of the trail to positions and attitudes that fulfill the geometric conditions for
scattering between the transmitter and the receiver. These fades can be deep, occasionally
reaching down to the receiver noise level; that is, a complete cancellation of the total received
power by destructive interference between components of the received signal originating from
different parts of the trail (Figure 5.)

5
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Figure 4. Examples of returns from underdense meteor trails.
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'Figure 5. Examples of returns from underdense trails with fading from "wind distortion".

power by destructive interference between components of the received signal originating from
different parts of the trail (Figure 5.)

The time between the occurrence of successive meteor trails ranges from as little as a few
milliseconds to several minutes. Trails often occur with separations in the order of one second or
less. The multiple meteor trail returns can either be of approximately the same amplitude or of
substantilly different amplitudes, and it cannot at present be determined if the two signals came
from portions of a fractured micrometeoroid, that is, have the same path through the scattering
geometry, or if they are caused by two independent meteorites with entirely different paths.
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6.2 Returns from Overdense Meteor Trails
The returns from overdense trails are characterized by a fast rising edge, often followed by

an amplitude oscillation originating from the meteorite's movement through the scattering geometry
during the formation of the trail. Unlike the returns from underdense meteor trails, however, the
amplitude continues to Increase after the trail Is fully formed, and reaches a shallow maximum
before decaying exponentially. Examples of returns from overdense meteor trails are shown In
Fgures 8& 7.

METEORIC 890307 040504 45MHZ_ METEORIC 880307 041003 45MHZ. 690307 041008 45MHZ

-150

TIME TIME

METEORIC 890307 040948 45MHZ METEORIC 890307 043309 45MHZ

..-I

a .11 
-3o0

0 -:50

.Iso so
0 - 0 I 2 a

MIME TM

Figure 6. Examples of returns from overdense trails.
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The maximum amplitudes are generally larger and the durations longer than those from
underdense trails. The majority of the waveforms that last longer than 1 sec can be classified as
returns from overdense trails. There are, however, a number of returns from overdense trails for
which the maximum amplitude is comparable to the average maximum amplitude for returns from
underdense trails, and which last considerably less than a second.

As the overdense trails generally tend to last longer, they are prone to wind distortion,
which creates multipath propagation and large fluctuations in the received power. Some of the
returns from overdense trails could be interpreted as either a return from a wind distorted
overdense trail, or as a return from a trail that did not originally fulfill the required scattering
geometry, but has been repositioned by the wind after the trail was fully formed.

CONT-SPORE 890228 201003 45MHZ 890228 201008 45MHZ 890228 201013 45MHZ

TIME

CONT-SPORE 890228 201018 45MHZ 890228 201023 45MHZ 890228 201028 45MHZ

0 - 30

so T =14 t 2 • 5 i

TIME

Figure 8. Examples of returns from Sporadic E-layers.

6.3 Returns from Sporadic E-Layers
This classification is used to account for the occurrences of very strong (up to -75 dBm),

long enduring signal events which can last from a few minutes to more than 25 minutes. The
signals are observed primarily at the lower frequencies (35 and 45 MHz). Examples of signals
reflected from sporadic E-layers are shown in Figure 8.

These signals obviously do not originate from meteor trails, nor can they originate from the
ionosphere's F-layer, as this does not reflect obliquely at VHF frequencies on a path as short as the
Sondrestrom AB - Thule AB path. The logical explanation is that the signals originate from sporadic
E-layers. These layers are known to occasionally have electron densities large enough to permit
oblique reflections at frequencies in the lower VHF spectrum. The main characteristics of the
signals, apart from their long duration, are the large amplitudes and the slow, deep fades. The
fades generally exhibit a periodicity of 0.1 sec to 2 sec.

6.4 Unidentified Propagation
Occasionally, relatively weak, long lasting signals characterized by rapid fading, are

received. These superficially fit the description of scattering from field aligned irregularities as
reported by Dycea However, such scattering as a mode of propagation is not plausible for
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irregularitis at F-layer heights and it is very unlikely, even for Irregularities at E-layer heights, due
to the geographical position of Sondrestrom AB and Thule AB relative to the nearly vertical
Inclination of the geomagnetic field. These signals often precede sporadic E events and they may
in the future be reclassified as returns from weak sporadic E-layers.

7. ANALYSIS OPTIONS
Information In the monthly data bases can be retrieved and processed using a menu-driven

front end program which calls a subset of processing routines. The main menu is shown in Table 2.
Each of the main routines offers approximately ten options that allow the user to analyze the
propagation and communication properties of the channel. Consequently, statistical analysis is
divided into two general categories; propagation analysis and communication analysis.

7.1 Propagation Analysis
Propagation statistics allow analysis of the arrival rate of trails, their duration and duty

cycle and fading characteristics as a function of trail type, signal level, time of day, day and
frequency. These statistics can be used to determine the effect of polar cap absorption and to
calibrate physically based prediction models such as METEORLINK (SAIC) or METPRED (Signatron).

7.2 Communication Analysis
Communication statistics allow a user to define a system and infer its performance over the

test link from actual data. Parameters that can be defined by the user are the data rate,
modulation, error rate, packet structure, and signaling protocol. Users can specify either a fixed
data rate system or an adaptive data rate system. Available statistics include time to deliver a
message, and throughput as a function of time of day, event type (underdense, overdense or
sporadic-E), frequency, data rate, packet duration, error rate and packet structure. Output of the
analysis program is presented in either table form or in files that carn be plotted using a number of
different routines.

8. STATISTICAL DATA BASE
The following data base descriptions are included to provide the reader with introductory

background to aid interpretation of the presentations of this report. Available data bases are:
Meteor arrivals data
Distribution of signal durations data
Underdense time constants data
Duty-cycle data
Link history data
Fading data

8.1 Meteor Arrivals Data Base
The number of meteor arrivals exceeding a received signal threshold is an important

statistic to researchers interested in predicting how physical, link, and temporal factors affect the
arrival rate of meteors. The number of meteors that exceed a signal threshold is determined for
each time period as a function of signal threshold, frequency, time of day, trail type and
polarization. Information in this data base can be used to observe the fluctuation in arrival rate
during ionospheric disturbances such as polar cap absorption (PCA) events, to determine the
frequency dependence of the arrival rate as a function of time of day or season, to observe the
relationship between received signal and number of trails, to observe and analyze the cross
polarization dependence as a function of time of day and season, or to determine the percentage
of trails that are underdense or overdense as a function of received signal level and frequency.
Arrival rates of meteor trails (meteors per minute) that satisfy the user specified signal requirements
are computed by dividing the number of meteors that satisfy the signal criteria by the time that the

9



link was available to observe meteor trails. Available time takes into account the time the link was
not observing meteors due to sporadic-E or ionospheric propagation.

Data analysis routines can combine the received signal information in the arrival data base
with noise level information in the link history data base to compute the arrival rate of meteors as
a function of signal-to-noise ratio (SNR). This information can be used to predict the arrival rate of
meteors useful for communication. In this and all other data bases, statistics are computed as a
function of received signal level in increments of 2 dBm from -140 dBm to -90 dBm covering the
range of signals observed on the link.

8.2 Distribution of Signal Durations Data Base
The signal durations data base contains information on the durations of meteor and

ionospheric signals above various received signal thresholds. Duration statistics are required to
determine the average throughput and message delivery time of the channel, especially for realistic
systems that transmit data in fixed length packets. It is also useful for researchers interested in
predicting the distribution of meteor trail durations as a function of physical and link parameters.
For each signal event within a record or sequence of records, the times relative to the start of the
record that the signal exceeds and goes below the threshold is noted in a table. Since
communication systems have some inherent capability to combat fades, the processing routines
merge fades that are less than 40 ms in duration. Duration statistics are computed as a function of
duration, received signal level, day, time of day, frequency, and trail type (underdense, overdense
or ionospheric).

Information stored in this data base as a function of received signal level can be
transformed by the analysis routines to a function of signal to noise ratio by combining received
signal information in this data base and noise information in the link history data base. Data in this
data base can be used to optimize the design of communication protocols based upon the duration
of meteor trails and to add to the understanding of the contribution of overdense and underdense
trails to the performance of a channel.

8.3 Underdense Time Constants Data Base
Underdense meteor trails are observed to decay exponentially with a time constant that is

a function of trail height, link distance, trail orientation and frequency. In most work, the time
constant of decay is assumed fixed for a given link, but in reality it is a random variable. Statistics
of the duration and time constants are required for the generation of accurate meteor burst
communication simulations. For each trail identified by the trail classifier as underdense, a
minimum mean square error exponential fit to the trail is performed beginning at the maximum
signal point to determine the decay constant. The statistics of the time constant are determined as
a function of time of day and frequency, averaged over each month.

8.4 Duty-cycle Data Base
Duty cycle is the time the signal was above a threshold divided by the total number of

seconds the link was active (removing time that sporadic-E was dominant when analyzing meteor
trails). This statistic is computed as a function of time of day, frequency, polarization, signal level
and propagation mechanism (underdense trails, overdense trails and ionospheric propagation). The
relative contribution of the various mechanisms to the capacity of the channel can be evaluated.

For each meteor in a data record or sequence of data records, identified by the trail
classifier, the number of seconds that the received signal level exceeds the threshold is computed
and the appropriate duty cycle data slot is incremented. For records identified as ionospheric, the
total duty cycle for the 5 second data record is computed and the appropriate data slot is incremented.

10



Information In this data base is combined with the noise Information In the link history data
bass to determine the duty cycle as a function of signal-to-noise ratio, which Is used to determine
the capacity of the channel at a fixed bit error rate.

8.5 Unk History Data Base
The link history data base archives miscellaneous information about the link from each

frequency period during the day. The data base contains information on the received noise level
measured during the one minute preceding each frequency interval. The noise information is
combined with absolute signal level information in the other data bases to transform received signal
level to signal-to-noise ratio (SNR) for communication analysis.

To determine meteor arrival rates accurately, the amount of time during each frequency
interval the system was available to observe meteors is determined by logging the number of
seconds during which ionospheric propagation was the dominant mechanism.

8.6 Fading data base
The final data base provides information about the fading of the envelope of meteor trails

and ionospheric propagation events. A fade is said to occur when the signal to noise drops in
excess of 3 dB below 10 dB signal-to-noise ratio, relative to the specified bandwidth and then
goes back above the threshold during the life of a trail. The thresholds considered are 10 dB SNR
relative to 100, 300, 600, 1200, 1600, 2400, 4800, 8000, 9600, 19200, 32000, 64000, and
128,000 Hz.

Threshold above noise(dB) = 10 log(10( °10 + 10 mow/100)/1o) + 1).

The 1 takes into consideration the (S + N)/N. If the duration of the fade is greater than one second,
we assume the beginning of a new event. Fades per second are computed as the number of fades
per event divided by the duration of the event. For meteor trails, three statistics are computed; 1.
fades per trail, 2. fades per second of event duration and 3. distribution of fade durations. For
Sporadic-E, only the latter two statistics are available and meaningful.

9. DATA PRESENTATION AND FORMAT
The three sets of statistics plots presented in this bulletin are only a sampling of the

available options outlined in Table 2, each set covers one month. The plots presented have been
limited to those categorized as propagation statistics, with attention focused on the uarrival rate"
and "duty cyclew as functions of signal level, signal propagation mode and link frequency.
Although communication statistics are as readily obtained, they are omitted here because such data
are highly system dependent so even a small "typical" sampling might overwhelm the function of
this bulletin.

Arrival Rate has been defined as the number of classifiable meteor trail returns per minute
exceeding a specified received signal (RSL) or signal-to-noise ratio (SNR). Duty cycle has been
defined as the ratio of the accumulated time in which classifiable meteor trail returns exceed the
specified RSL (or SNR) threshold, divided by the valid listening or acquisition window.

Arrival Rates and Duty Cycle are presented in Plots vs Time, RSL and SNR. These plots are
presented so as to compare either mode-classification or link-frequency. The majority of plots are
presented vs Time-of-Day (TOD) as averaged over the month. Other plots showing distrbutions as
a function of RSL or SNR are presented as 24 hour-whole month averages. However, selected
hour intervals averaged over the whole month can be made available.
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Trail return 'Duration' is also available as a function of all the parameters illustrated here.
A small sampling of "Duration" data is included as Normal Distributions of numbers of returns vs
duration of return.

Table 3. is an outline of plots by plot number, arranged in groups that include a range of
screening parameters, such as Time-of-Day, RSL-threshold, propagation-mode or link-frequency.
The ordinate and abscissa data are indicated as well as the compared parameters and the range of
incremented screening parameters for each group.

The plots presented here were generated by an automated batch process. Consequently,
the sequence of presentation and the presentation format are determined at the convenience of the
software architect. These features and some of the less obvious labelling conventions are
discussed below.

Most plots are presented two-to-a-page. A notation at the lower right of each includes a
menu identification and a batch plot number. The plot number is referred to by the Table 3. The
menu I.D. may be related to Table 2, but also includes submenu selections that are not treated
here.

A "polarization = horizontal' notation appears with plots no. 1-66. All data presented in
this bulletin are based on signals received on horizontally polarized receiving antennas. The PI/GP
database and analysis software includes the option to present vertically polarized reception from
the horizontally polarized transmissions.

A *maximum downtime due to sporadic-E = 240 secs.' notation appears with plots no. 1-
30. This refers to the default convention to delete from analysis that data acquired in any bi-hourly
acquisition window which included more than 240 seconds of returns classified as sporadic-E. The
reader will notice a significant impact on plots presenting data at 35 and 45 MHz. since E,
propagation may frequently dominate at polar cap latitudes.

A 'based on observed noise measurements = vertical" notation appears with plots 28-30,
61-66, 94-97, 115 and 116. Several sources of noise measurement data are available. Noise
measurements are made at each transmitting frequency transition from both horizontally and
vertically polarized receiving antennas and, in addition, each trail record is processed to extract an
apparent noise level which is averaged over the acquisition window. The default noise reference is
measured from the vertically polarized receiving antennas.

A 'effective system bandwidth = 100 Hz.' notation appears with plots 28-30, 61-66 and
94-97. This is a trivial reference to the system effective noise bandwidth.

Plots 67-87, 94, 95, 100-106 and 108-114 are normalized distributions of trail return
durations, or decay time-constants. The "normalizing factors" indicate the extent of data available
for each mode.

10. SUPPLEMENTARY INFORMATION
To aid interpretation, selected supplementary data are included in Plots 117 through 123.

These data are indicators of ionospheric disturbances that can significantly degrade radio
propagation. The magnitude of the polar magnetic field, as recorded on a three-axis fluxgate
magnetometer, and riometer data from two 30 MHz units, are recorded at one-minute intervals by
instruments operated by Phillips Laboratory at Thule Air Base in Greenland. This includes two
riometers and a three axis magnetometer located near the Test Bed receiver. A full description of
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the Instruments and the data produced is in preparation and will be referenced in future bulletin
Isues.

10.1 Ionospheic Disturbances
The polar Ionosphere is a turbulent region, subject to a range of disturbances primarily

related to solar activity. When such disturbances occur they may distort the monthly average
statistics, depending on the duration and severity of the events. Such disturbance events will
appear as extraordinary absorption, noise, or both. Typical disturbance events are discussed
below.

10.2 Absorption Events
During absorption events two propagation effects can occur. One is the attenuation of the

signal traversing the absorbing region; the other Is depolarization. However, although polarization
date are collected by the HLMSTB, depolarization analysis is not included in this bulletin series.

Two types of absorption can be encountered: Polar Cap Absorption (PCA), affecting signals
penetrating the D-region inside the polar cap, and auroral absorption, mainly confined to paths
penetrating the upper D-and lower E-regions of the ionosphere in the auroral oval. PCA events
cover the entire polar cap with a blanket of additional D-region absorption. The magnitude of this
absorption as measured by a 30 MHz riometer at zenith can exceed 10 dB.

PCA's can last days, or even weeks in severe cases. Auroral absorption events tend to be
patchy, last for a few hours, and produce 30 MHz riometer absorption values of up to 2-3 dB as
measured towards zenith. These absorption events will affect the received signals and the system
noise differently. The magnitude of the absorption decreases with an increase of the elevation
angle of the propagation path and with an increase in the frequency of operation. The received
meteor signals traverse the absorbing region twice, generally at a low elevation angle. The noise of
Galactic origin traverses the absorption region only once, and at a range of elevation angles
dependent on the extent of the antenna radiation pattern. As a consequence, the noise is absorbed
significantly less than the meteor signal. A comprehensive treatment of absorption effects on
meteor scatter propagation, illustrated with examples from the PL Greenland links is given in
Ostergaard et.al.8 9

10.3 Noise Events
Noise events are not as common as absorption events and whereas the effects of

absorption events are a function of frequency, solar noise tends to be broadband and affects all
frequencies across the VHF spectrum. These events can result in an increase in received noise of
1 O's of dB; however, the effects are seen only when the sun is visible to the antenna. Such noise
events can last for several days.

10.4 Disturbance Events During the Reporting Period
Although the effects of two significant periods of solar disturbance were observed in this

bulletin period, there was no obvious distortion of the calculated monthly averages. The two event
periods noted are as follows:

11-15 March - combined absorption and noise events
10-15 April - absorption event
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These periods appear to correlate with Solar Proton Events (SPE) resulting from eruptions of
solar flares (NOAA Solar-Geophysical Data reports;* regions 5395 and 5441). A third, very brief
event, also probably associated with region 5395 17-18 March, shows negligible impact on meteor
scatter statistics and is not discussed beyond its identification. Major eruptions, reported as X-ray
events rated X3.6 to X6.5, occurred on 10, 16 and 17 March in region 5395 and in region 5441
on 9 April. GOES-7 proton flux measurements show convincing correlation wich absorption events
seen in plots 117 and 119.

A 30 MHz. riometer output is displayed in plot 117 and plot 119 presents the calculated
absorption. This riometer is located at Thule AB, Greenland, near the meteor scatter receiver. The
PCA's of March and April are clearly indicated in riometer plots 117 and 119 for each month. (In
this issue, the plots 118 and 120 referred to above, are omitted because of one instruments
malfunction.)

Absorption and solar noise effects on meteor scatter may be most readily seen in plots 25
through 27, 30 (Arrivals vs. DOM); and 55 through 57, 65 and 66 (Duty Cycle vs. DOM) for each
month. Plot 116, (Noise temperature vs. DOM) clearly indicates the PCA effect of the April event
on observable galactic noise. However, the effects of the March absorption event are obscured by
high levels of solar noise, probably attributable to the same sunspot as suggested by solar radio
emissions at frequencies under 100 MHz., reported in Solar Geophysical Data reports.

The March PCA event exceeded 1 dB absorption at 30 MHz from 1800 on the 11 th
through the 13th. It further exceeded 6 dB from 1200 to 2400 of the 12th, and peaked near 8 dB
at 1800 UT. The absorption effects on meteor scatter propagation are normally observable in plots
25 and 26 as dips in the 45 MHz. Arrival Rate. However, other phenomena of interest are clearly
seen in plot 116 where high noise intervals are seen at all test frequencies. These are probably
direct observations of the solar surface by the receiver antenna. This accounts for dips in Arrival
Rate at both 45 and 104 MHz. throughout the 11-15 March interval in plots 25, 26, 30, 65 and
66. Data gaps in plots on 19 and 23 March may be attributable to equipment problems as
reflected in plot 115. A treatment of this event can be found in reference 8 and 9.

The April event exceeded 1 dB absorption, at 30 MHz, from late 10 through 13 April. Dips
in Arrival Rate and Duty Cycle, as well as some enhanced fluctuation throughout each day, are
especially apparent in plots 25, 26, 30, 65 and 66. No effects are obvious at 104 MHz. Enhanced
104 MHz. fluctuations later in the month are unaccounted for.

"Solar-Geophysical Data reports obtainable from; NOAA/NESDIS,E/GC2, 325 Broadway, Boulder

CO 80303.
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Table 3. Outline of plot groups by Plot No., showing Ordinate and Asclss date and the group
- pmmtrs.

PLOTS # 1-18
ARRIVAL RATE (M/MIN) vs. Time-Of-Day (UT)
Comparing propagation modes; Underdense, Overdense and All-Trails.
Screening parameters; RSL threshold -126, -116, -106 dBm and Link frequencies 35, 45,
65, 85, 104 and 147 MHz.

PLOTS # 19-24
ARRIVAL RATE (M/MIN) vs. Threshold RSL In dBm
Comparing propagation modes; Underdense, Overdense and All-Trails.
Screening parameters; Link frequencies 35, 45, 65, 85, 104 and 147 MHz. averaged over
24 hours.

PLOTS # 25-27
ARRIVAL RATE (M/MIN) vs. DAY/Time-Of-Day (UT)
Comparing link Frequencies; 45 and 104 MHz.
Screening parameters; RSL threshold -126, -116, -106 dBm

PLOT # 28
ARRIVAL RATE (M/MIN) vs. Time Of Day (UT)
Comparing link Frequencies; 35, 45, 65, 85, 104 & 147 MHz.
Screening parameters; All trails, 19 dB SNR threshold.

PLOT # 29
ARRIVAL RATE (M/MIN) vs. Threshold SNR in dB
Comparing link Frequencies; 35, 45, 65, 85, 104 & 147 MHz.
Screening parameters; All trails, 24 hour average.

PLOT # 30
ARRIVAL RATE (M/MIN) vs. DAY/Time Of Day (UT)
Comparing link Frequencies; 45 and 104 MHz.
Screening parameters; All trails, 19 dB SNR threshold.

PLOTS # 31-36
DUTY CYCLE ABOVE RSL (percent) vs. Threshold RSL in dBm
Comparing propagation modes; Underdense, Overdense & All Trails, also Sporadic E and All
Events.
Screening parameters; Link frequencies 35, 45, 65, 85, 104 and 147 MHz. averaged over
24 hours.

PLOTS # 37-54
DUTY CYCLE ABOVE RSL (percent) vs. Time-Of-Day (UT)
Comparing propagation modes; Underdense, Overdense & All Trails, also Sporadic E and All
Events.
Screening parameters; RSL threshold -126, -116, -106 dBm and Link frequencies 35, 45,
65, 85, 104 and 147 MHz.
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Table 3. Outline of plot groups; continued.

PLOTS # 55-57
DUTY CYCLE ABOVE RSL (percent) vs. DAY/Time-Of-Day (UT)
Comparing link Frequencies; 45 and 104 MHz.
Screening parameters; RSL threshold -126, -116, -106 dBm, for All Trails.

PLOTS # 58-60
DUTY CYCLE ABOVE RSL (percent) vs. DAY/Time-Of-Day (UT)
Comparing link Frequencies; 45 and 104 MHz.
Screening parameters; RSL threshold -126, -116, -106 dBm, for Sporadic E-layers only.

PLOTS # 61.62
DUTY CYCLE ABOVE SNR (percent) vs. SNR (dB)
Comparing link Frequencies; 35, 45, 65, 85, 104 & 147 MHz.
Screening parameters; All-Trails and All-Events including Sporadic E-layers, 24 hour
average.

PLOTS # 63.64
DUTY CYCLE ABOVE SNR (percent) vs. Time-Of-Day (UT)
Comparing link Frequencies; 35, 45, 65, 85, 104 & 147 MHz.
Screening parameters; All Trails and All-Events including Sporadic E-layers, 19 dB SNR
threshold.

PLOTS # 65.66
DUTY CYCLE ABOVE SNR (percent) vs. DAY/Time-Of-Day (UT)
Comparing link Frequencies; 45 and 104 MHz.
Screening parameters; All Trails and All-Events including Sporadic E-layers, 19 dB SNR
threshold.

PLOTS # 67-84
NORMAL DISTRIBUTION vs. DURATION
Comparing propagation modes; Underdense, Overdense and All-Trails, also sporadic-E and
All-Events.
Screening parameters; RSL threshold -126, -116, -106 dBm and Link frequencies 35, 45,
65, 85, 104 and 147 MHz.

PLOTS # 85-87
NORMAL DISTRIBUTION vs. DURATION
Comparing link Frequencys; 35, 45, 65, 85, 104 & 147 MHz.
Screening parameters; RSL threshold -126, -116, -106 dBm, for All Trails.

PLOTS # 88-93
AVERAGE TRAIL DURATION vs. RSL
Comparing propagation modes; Underdense, Overdense and All Trails, also Sporadic E and
All Events.
Screening parameters; Link frequencies 35, 45, 65, 85, 104 and 147 MHz. averaged over
24 hours.
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Tabe 3. Outline of plot groups; continued.

PLOTSI & 4.95
NORMAL DISTRIBUTION vs. DURATION
Comparing link Frequencies; 35, 45, 65, 85, 104 & 147 MHz.
Screening parameters; 24 hour average, 19 dB SNR threshold, for All-Trails and All-Events
Including Sporadic E-layers.

PLOTS # 96,97
AVERAGE TRAIL DURATION vs. SNR
Comparing ink Frequencies; 35, 45, 65, 85, 104 & 147 MHz.
Screening parameters; All trails, 24 hour average.

PLOT # 98
NORMAL DISTRIBUTION, UNDERDENSE DECAY CONSTANTS
Comparing link Frequencies; 35, 45, 65, 85, 104 & 147 MHz.
24 hour average.

PLOT # 99
AVERAGE UNDERDENSE DECAY CONSTANT vs. Time-Of-Day (UT)
Comparing link Frequencies; 35, 45, 65, 85, 104 & 147 MHz.

PLOT # 100
NORMAL DISTRIBUTION, FADES/SEC
Comparing link Frequencies; 35, 45, 65, 85, 104 & 147 MHz.
Screening parameters; All trails, 24 hour average.

PLOTS # 101-106
NORMAL DISTRIBUTION, FADES/SEC
Comparing propagation modes; Underdense, Overdense and All Trails, also Sporadic E and
All Events.
Screening parameters; Unk frequencies 35, 45, 65, 85, 104 and 147 MHz. averaged over
24 hours.

PLOT # 107
AVERAGE FADES/SEC. vs. Time-Of-Day (UT)
Comparing link Frequencies; 35, 45, 65, 85, 104 & 147 MHz.
Al trails.

PLOT # 108
NORMAL DISTRIBUTION, FADE DURATIONS
Comparing link Frequencies; 35, 45, 65, 85, 104 & 147 MHz.
Screening parameters; All trails, 24 hour average.

PLOTS # 109-114
NORMAL DISTRIBUTION, FADE DURATIONS
Comparing propagation modes; Underdense, Overdense and All Trails, also Sporadic E and
AN Events.
Screening parameters; Unk frequencies 35, 45, 65, 85, 104 and 147 MHz. averaged over
24 hours.
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Table 3. Outline of plot groups; continued.

PLOT # 115
LINK-UP PER CENT vs. DAY/Time-Of-Day (UT)
Comparing link Frequencies; 35, 45, 65, 85, 104 & 147 MHz.

PLOT# 116
NOISE-TEMPERATURE (Kelvin) vs. DAY/Time-Of-Day (UT)
Comparing link Frequencies; 35, 45, 65, 85, 104 & 147 MHz.

PLOTS # 117-120
30 MHz RIOMETER DATA vs. DAY/Time-Of-Day
Two riometers are maintained at Thule AB. Direct riometer receiver outputs in volts show
the diurnal variation in absorption thoughout the month. Riometer absorption data in dB
with the quiet day diurnal variation removed will also be included.

PLOTS # 121-123
3-AXIS MAGNETOMETER vs. DAY/Time-Of-Day. Data from a 3-axis fluxgate magnetometer
at Thule AB. The X axis is aligned with magnetic-North pole.
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
o ARRIVAL RATE (M/MIN) VS TOO(UT) FEBRUARY 1969

10.... THULE

UNDEROENSE (D
OVERDENSE A

1 ALL TRAILS +

10.1- ...H do l ..

0 2 4 6 8 10 12 14 16 18 20 22 24
TODO(UT)

EXCEEDING -116.0 DBM RSL
FREQUENCY - 65 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORADIC-E -240 SECONDS

MENI~w1OI 05-2
20-SEP-9
PLOT* 9.00

-1 ARRIVAL RATE (M/MIN) VS TODIUT) FEBRUARY 1969

UNOEROENSE (0

-2 OVEROENSE A
10 ALL TRA ILS +

-3 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10 .. .. ..
O 2 4 6 8 10 12 14 16 18 20 22 24

TOO ( UT)
EXCEEDING -116.0 D8M RSL
FREQUENCY - 65 MtIZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORADIC-E -240 SECONDS

tMt4U*101 05-2
20-SE6-9
PLOT* 10.00

28



GEOPHYSICS LAB METEOR SCATTER PROGRAM
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PLOT* 14.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 ARRIVAL RATE (M/MINJ VS TOD(UT) FEBRUARY 1989

10 Il i
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-1 OVERDENSE A

10 ALL TRAlI LS +

-2

0 2 4 6 8 10 12 14 16 16 20 22 24
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EXCEEDING -106.0 08M RSL
FREQUENCY - 65 MHZ
POLARIZATION - HORIZONTAL
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20-SEP-90
PLOT* 15.00

-1 ARRIVAL RATE (M/MIN) VS TODfUT) FEBRUARY 1989
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
-1 ARRIVAL RATE (M/MIN) VS TOO(UT) FEBRUARY 1989
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-3

0 2 4 6 B 10 12 14 16 18 20 22 24
TODO(UT)
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MAXIMUM DOWN TIME DUE TO SPORAOIC-E -240 SECONDS
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10
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PLOT* 18.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 ARRIVAL RATE (M/MIN) .. VS THRESH OM FEBRUARY 1989

10
101 THULE
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10 OVEROENSE A. .... ALL TRAILS +
10
-2
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-135 -130 -125 -120 -115 -110 -105 -100 -95
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MENU*1Ol ,06-2
20-SEP-90
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1 ARRIVAL RATE (M/MIN) VS THRESH OM FEBRUARY 1969
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10 -- UNDEROENSE 0D
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10

-3 -_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10
-135 -130 -125 -120 -115 -110 -105 -100 -95
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THE TIME OF DAY IS 0 - 24 HOURS U.T.
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
ARRIVAL RATE (M/MIN) VS THRESH DBM FEBRUARY 1989
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-3
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10 1 UNOEROENSE 0
OVEROENSE A
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-2
10

-3
10 ....

-135 -130 -125 -120 -115 -110 -105 -100 -95
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 ARRIVAL RATE (M/MIN) VS THRESH DBM FEBRUARY 198910 ... ..... . .. . . . . .'. . . . . . .

THULE
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10
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10 ,
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-2
10

-3
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 ARRIVAL RATE (M/MINJ VS DAY.TOO FEBRUARY 198910 .... ............... I........ ...... .... THULE
1-

10 45MHZ A0- 104 MHZ

-

1004H

10 .... ...

1 3 5 7 9 11 13 15 17 1921 2325272931
DAY. TOO
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10
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-2-
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MAXIMUM DOWN TIME DUE TO SPORADIC-E -240 SECONDS

tlENUJwOl 0M-2
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GEOPHYSICS LAB METEOR SCATTER PROGRAM

1**ARRIVAL-RATE CM/MINI VS DAY.TOD FEBRUARY 1959
THULE
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1 3 5 7 911 1315 1719 21 2325 27 2931
DAY. TOO

EXCEEDING -106.0 OBM RSL
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POLARIZATION - HORIZONTAL
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MENU. lOt,03-2
20-SEP-90
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10.. ...

35 MHZ (D
0 45 MHZ A

1065 MHZ +10 ~85 MHZ
............. 104 MHZ
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0 2 4 6 8 10 12 14 16 18 20 22 24
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EXCEEDING 19.0 DO SNR
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 ARRIVAL RATE (M/MIN) VS SNR (08) FEBRUARY 198910 ..'. . .. ..'. ... '.... '.... ' .... T H E
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10 45 MHZ A
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20-SEP-90
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2 ARRIVAL RATE (M/MINi VS DAY.TOD FEBRUARY 198910 .. . ..... ..... ..... ..., , , , ,'.. . ......................i* ...... ,** ,** , ,* ,~

10
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0104 MHZ 1
10* _ _ _ _ _ _
-1
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1 3 5 7 9 11 13 15 17 1921 2325272931

DAY. TOO
EXCEEDING 19.0 08 SNR
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EFFECTIVE SYSTEM BANDWIDTH - 100.HZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORADIC-E - 240 SECONDS
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL MIENU. 102,03-2
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PLOT* 30.00

38



GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 DUTY CYCLE ABOVE RSL W% VS THRESH OM FEBRUARY 1989

1 THULE
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100 OVEROENSE A

1 ALL-TRAILS X
10 ALL-EVENTS !

-210

-135 -130 -125 -120 -115 -110 -105 -100 -95
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THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 35 MHZ
POLARIZATION - HORIZONTAL
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20-SEP-90
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2 DUTY CYCLE ABOVE RSL W>~ VS THRESH OM FEBRUARY 1989
10 ** '* *I~* *~ ** **

10

0 UNOEROENSE (D
10 OVERDENSE A

-1SPORfiOIC-E +
1 ALL-TRAILS X

10ALL-EVENTS <>

-3

-135 -130 -125 -120 -115 -110 -105 -100 -95
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THE TIME OF DAY IS 0 - 24 HOURS U.T.
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POLARIZATION - HORIZONTAL
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 DUTY CYCLE ABOVE RSL (W. VS THRESH OM FEBRUARY 1989

10o . . .THULE
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10 SPORAOIC-E +ALL-TRAILS X
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,
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THE TIME OF DY IS 0 - 24 HOURS U.T.
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OVEROENSE A

SPORAOIC-E +
-2 ALL-TRAILS X

10 ALL-EVENTS 0
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-135 -130 -125 -120 -l5 -110 -105 -100 -95
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THE TIME OF DRY IS 0 - 24 HOURS U.T.
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POLARIZATION - HORIZONTAL
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
O DUTY CYCLE ABOVE RSL M~ VS THRESH DBM FEBRUARY 1989

10 I I.. I*** *** THULE

-1
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SPORADIC-E +
-2 ALL-TRA ILS X
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-310 . . . . . . . . . .
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THE TIME OF OAY IS 0 - 24 HOURS U.T.
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10

UNDEROENSE (D
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10 SPORI9OIC-E +
19L-RALSX

ALL-EVENTS 0'

-3
10

-135 -130 -125 -120 -115 -110 -105 -100 -95
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POLARIZATION - HORIZONTAL
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 DUTY CYCLE ABOVE RSL (%.) VS TOO(UT) FEBRUARY 1989
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ALL-TRAILSX
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 DUTY CYCLE ABOVE RSL M7. VS TOD(UT) FEBRUARY 1989

10~ THULE

00 UNOERDENSE 0D
101,z OVEROENSE A

ejjpl,, SPORADIC-E +
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FREQUENCY - 65 MHZ
POLARIZATION - HORIZONTAL
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10 ALL-EVENTS 0

10 .. ..0 2 4 6 8 10 12 14 16 18 20 22 24
TOO (UT)

THRESHOLD - -126.0 06OM RSL
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 DUTY CYCLE ABOVE RSL (W) VS TOO(UT) FEBRUARY 19B9
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 DUTY CYCLE ABOVE RSL WX VS TOD(UT) FEBRUARY 19B9
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
I DUTY CYCLE ABOVE RSL WX VS TOO(UT) FEBRUARY 1989
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 DUTY CYCLE ABOVE RSL M%) VS TOD(UT) FEBRUARY 198910
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PLOT* 48.00

47



GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 DUTY CYCLE ABOVE RSL (Z) VS TOD(UTJ FEBRUARY 1989
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 DUTY CYCLE ABOVE RSL MX VS TOD(UT) FEBRUARY 1969
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
-1 DUTY CYCLE ABOVE RSL W%) VS TOD(UT) FEBRUARY 198910
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 DUTY CYCLE ABOVE RSL (W) VS ORY.TOO FEBRUARY 1989
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 DUTY CYCLE ABOVE RSL (Z) VS DAY.TOO FEBRUARY 1989
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 OUTY CYCLE ABOVE RSL (Z) VS . AY.TOD FEBRUARY 1989
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10 AA A "T 104 MHZ
10 A

AA

-2
10

-3
1 0 1. i .. i l 1 ! - 4 . ! 1 ... . ... ! Ill ..

1 3 5 7 9 11 13 15 17 1921 23 25 27 29 31
DATY. TOO

THRESHOLO - -106.0 08M RSL
THE EVENT CLASS I5 SPORAOIC-E
POLARIZATION - HORIZONTAL

MENU"103,09-2
20-SEP-90
PLOT* 60.00
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GEOPHYSICS LAB MCTEOR SCATTER PROGRAM
1 DUTY CYCLE ABOVE SNR (Z) VS SNR (OB) FEBRUARY 1989

10 .... .... THULE

10
10 ,35 MHZ 0

-1 45 MHZ A
10 65 MHZ +

85 MHZ x
-2 104 MHZ

10 147 MHZ +

-3
10 . ...

0 5 10 15 20 25 30 35 40 45 50

SNR (OB)
THE TIME OF DAY IS 0 - 24 HOURS U.T.
THE EVENT CLASS IS UNDEROENSE AND OVERDENSE TRAILS
EFFECTIVE SYSTEM BANDWIDTH - 100.HZ
POLARIZATION - HORIZONTAL
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

MENU104,02-2
20-SEP-90
PLOT* 61.00

2 DUTY CYCLE ABOVE SNR (W. VS SNR (08) FEBRUARY 1969

10

0 35 MHZ 0
10 45 MHZ
-1 65 MHZ +

10 85 MHZ X104 MHZ
-2 147 MHZ +

10
-3

10
0 5 10 15 20 25 30 35 40 45 50

SNR (DB)
THE TIME OF DAY IS 0 - 24 HOURS U.T.
THE EVENT CLASS IS SPORADIC-E AND METEOR TRAILS
EFFECTIVE SYSTEM BANDWIDTH - 100.HZ
POLARIZATION - HORIZONTAL
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

MENU-104,02-2
20-SEP-62

PLOT* 62.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 DUTY CYCLE ABOVE SNR W%) VS TOD(UT) FEBRUARY 1989

THULE

10 35 MHZ (
45 MHZ
65 MHZ +
85 MHZ X

10 104 MHZ
147 MHZ +

0 2 4 6 8 10 12 14 16 18 20 22 24
TOD(UT)

SIGNAL-TO-NOISE RATIO - 19.0 OB
THE EVENT CLASS IS UNOERDENSE AND OVERDENSE TRAILS
EFFECTIVE SYSTEM BANDWIDTH - 100.HZ
POLARIZATION - HORIZONTAL
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

MENU 104,03-2
20-SEP-90
PLOT* 63.00

2 DUTY CYCLE ABOVE SNR () VS TOD(UT) FEBRUARY 1989
1 0 ... ..... ......, , ... . .. ... .....,, , , , . . ...

10 35 MHZ 0

0- 45 MHZ
10 65 MHZ +85 MHZ

-1 104 MHZ
10 147 MHZ +

-2
10

0 2 4 6 8 10 12 14 16 18 20 22 24
TOO (UT)

SIGNAL-TO-NOISE RATIO - 19.0 08
THE EVENT CLASS IS SPORADIC-E AND METEOR TRAILS
EFFECTIVE SYSTEM BANDWIDTH - 100.HZ
POLARIZATION - HORIZONTAL
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

MENU*104,03-2
20-SEP-90
PLOT* 64.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 DUTY CYCLE ABOVE SNR (Z) VS DAY.TOO FEBRUARY 1989

10
10 THULE

0 45 MHZ
10 104 MHZ

-1
10

-2
10

-310 ... 1 ,6 11
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

DAY. TOO
SIGNAL-TO-NOISE RATIO - 19.0 OB
THE EVENT CLASS IS UNDERDENSE AND OVEROENSE TRAILS
EFFECTIVE SYSTEM BANDWIDTH - 100.HZ
POLARIZATION - HORIZONTAL
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

MENU*104,09-2
20-SEP-i6
PLOT* 55.00

2 DUTY CYCLE ABOVE SNR (%) VS DAY.TO0 FEBRUARY 1989
10

10
0 45 MHZ A

10 104 MHz 0

10 A

-3

1 3 5 7 9 11 13 15 17 19212325272931
OAY.TOD

SIGNAL-TO-NOISE RATIO - 19.0 0B
THE EVENT CLASS IS SPORHDIC-E AND METEOR TRAILS
EFFECTIVE SYSTEM BANDWIDTH - IO0.HZ
POLARIZATION - HORIZONTAL
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

MIENUS104 09-2

PLOT* 66.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION FEBRUARY 1989

10 THULE

10 UNDERDENSE 0OVERDENSE A
SPORA9IC-E +

-2- ALL-TRAILS X
10 ALL-EVENTS 0

-3

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -126.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 35 MHZ
NORMALIZING FACTORS:
UNDER - 32646. OVER - 26751. SPOR-E - 39141.
TRAILS - 59397. EVENTS - 98538. MEU.106,02-4

20-S.P-90
PLOT* 67.00

0 NORM. DISTRIBUTION VS DURATION FEBRUARY 1989
10 1

-110 UNDERDENSE 0

OVERDENSE

SPORHDIC-E +

-2 ALL-TRAILS X
10 ALL-EVENTS 0

-3
10

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

OURATION
EXCEEDING -126.0 OM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 45 MHZ
NORMALIZING FACTORS:
UNDER - 19300. OVER - 16968. SPOR-E - 5548.
TRAILS - 36268. EVENTS - 41816. iINU. 106,02-4

20-SEP-9O
PLOTo 68.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION FEBRUARY 19891o0' . .:. . .:. . .... :. .. . . .:. . H L

10 THULE

10 UNDEROENSE 0
OVERDENSE A
SPORADIC-E +

-2 ALL-TRAILS X
10 ALL-EVENTS 0

-310
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -126.0 OBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 65 MHZ
NORMALIZING FACTORS:
UNDER- 5647. OVER - 2275. SPOR-E - 787.
TRAILS - 7922. EVENTS - 8709.

MENU*106,02-4
20-SEP-90
PLOT* 69.00

0 NORM. DISTRIBUTION VS DURATION FEBRUARY 1989
10

-1
10 UNDERDENSE 0

OVEROENSE &
SPORfiDIC-E +

-2- ALL-TRAILS X
10 - ALL-EVENTS 0

-3

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
OUR9TION

EXCEEDING -126.0 OBM RSL
THE TIME OF ORY IS 0 - 24 HOURS U.T.
FREQUENCY - 85 MHZ
NORMALIZING FACTORS:
UNDER - 594. OVER - 203. SPOR-E - 129.
TRAILS - 797. EVENTS - 926.

IENU*106 02-4
20-SEP-.
PL0To 70.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION FEBRUARY 198910 ....... .'. . '. . .'. . . . . . .'". ..." U L

10 THULE

10 UNOEROENSE 0
OVERDENSE A

SPORADIC-E +

-2 ALL-TRAILS X
10 ALL-EVENTS 1

-310
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

OURATION
EXCEEDING -126.0 OBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 104 MHZ
NORMALIZING FACTORS:
UNDER - 2843. OVER - 929. SPOR-E - 24.
TRAILS - 3772. EVENTS - 3796.

MENU*106,02-4
20-SEP-90
PLOT* 71.00

0 NORM. DISTRIBUTION VS DURATION FEBRUARY 1989
10

I01  UNDERDENSE (D1
OVEROENSE A

SPORAOIC-E +

-2 ALL-TRAILS X
10 ALL-EVENTS 0

10
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

OURATION
EXCEEDING -126.0 OBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 147 MHZ
NORMALIZING FACTORS:
UNDER - 940. OVER - 153. SPOR-E - 0.
TRAILS- 1093. EVENTS- 1093. M.NU-1O,02-4

20-SEP-90
PLOT. 72.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION FEBRUARY 1989

THULE

-1
10 UNDERDENSE 010jOVERDENSE A

SPORAOIC-E +

-2 ALL-TRRILS X
10 ALL-EVENTS 0

-34
10 .. .1. . s1

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -116.0 DOM RSL
THE TIME OF DAY 15 0 - 24 HOURS U.T.
FREQUENCY - 35 MHZ
NORMALIZING FACTORS:
UNDER - 10212. OVER - 14282. SPOR-E - 19262.
TRAILS - 24494. EVENTS - 43756.

MENU.106,02-4
20-SEP-90
PLOT* 73.00

O NORM. DISTRIBUTION VS DURATION FEBRUARY 1989
10 .. . . . , i. . ,i

-1

10 UNDEROENSE 0OVEROENSE A
SPORADIC-E +

-2 ALL-TRAILS X
10 ALL-EVENTS 0

-3
10

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -116.0 OM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 45 MHZ
NORMALIZING FACTORS:
UNDER - 6131. OVER - 7465. SPOR-E - 3237.
TRAILS - 13596. EVENTS - 16833. MENU*O I 2-

20-SEP- 
4

PLOT- 74.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION FEBRUARY 1989

10THULE

1 UNDERDENSE 0

OVERDENSE A

SPORAOIC-E +

-2 ALL-TRAILS X
10 ALL-EVENTS 0

-3
10 . .. , , * * 

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -116.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 65 MHZ
NORMALIZING FACTORS:
UNDER - 1775. OVER - 1136. SPOR-E - 484.
TRAILS - 2911. EVENTS - 3395. MENU*106,02-4

20-SEP-90
PLOT* 75.00

0 NORM. DISTRIBUTION VS DURATION FEBRUARY 1989
10

01 UNDEROENSE 0

1 OVERDENSE A

SPORADIC-E +

-2 ALL-TRAILS X
10 ALL-EVENTS 0

-3
10 ....

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

OURATION
EXCEEDING -116.0 0BM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 85 MHZ
NORMALIZING FACTORS:
UNDER - 161. OVER - 96. SPOR-E - 30.
TRAILS- 257. EVENTS- 287. MNU-IO602-4

20-sep-96
PLOT* 76.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS OURATION FEBRUARY 1989

10 .THULE

-1 UNDERDENSE (OVERDENSE A

SPORADIC-E +

-2 ALL-TRAILS X
10 ALL-EVENTS <

-3-
10 .

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -116.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 104 MHZ
NORMALIZING FACTORS:
UNDER - 759. OVER - 511. SPOR-E - 17.
TRAILS - 1270. EVENTS - 1287.

MENU*106,02-4
20-SEP-90
PLOT* 77.00

0 NORM. DISTRIBUTION VS DURATION FEBRUARY 1989
10

-1 i
10 UNOEROENSE (

OVERDENSE
SPORAOIC-E +

-2" ALL-TRAILS X
10 ALL-EVENTS 0

-3
10

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING -116.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 147 MHZ
NORMALIZING FACTORS:
UNDER - 278. OVER - 90. SPOR-E - 0.
TRAILS - 368. EVENTS - 368.

MENUs106,02-4
20-SEP-90
PLOT* 78.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION FEBRUARY 1989

10 THULE

10 UNDERDENSE CD
OVERDENSE A

SPORADIC-E +

-2 ALL-TRAILS X
10 ALL-EVENTS 0

-3
10:

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING -106.0 OBM RSL
THE TIME OF OAY IS 0 - 24 HOURS U.T.
FREQUENCY - 35 MHZ
NORMALIZING FACTORS:
UNDER - 1980. OVER - 3622. SPOR-E - 6209.
TRAILS - 5602. EVENTS - 11611.

MENU.106,02-4
20-SEP-90
PLOT* 79.00

0 NORM. DISTRIBUTION VS OURATION FEBRUARY 1989
10 4,

10 UNOEROENSE (
OVEROENSE A

SPORAOIC-E +
-2 -- sH.ALL-TRAILS X

10 ALL-EVENTS 0

-3
10

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
OURATION

EXCEEDING -106.0 DBM RSL
THE TIME OF DRY IS 0 - 24 HOURS U.T.
FREQUENCY - 45 MHZ
NORMALIZING FACTORS:
UNDER - 1133. OVER - 2289. SPOR-E - 1141.
TRAILS- 3422. EVENTS- 4563. MNUvI06 02-4

20-SEP-96
PLOT* 80.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION FEBRUARY 1989

10
THULE /

10 UNODEROENSE (D

SPORADIC-E +

-2 ALL-TRAILS X
10 ALL-EVENTS 0

-3
1 0 . . . . .. . . . . . .. . . .. . . . . . I ,

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -106.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 65 MHZ
NORMALIZING FACTORS:
UNDER - 233. OVER - 304. SPOR-E - 71.
TRAILS - 537. EVENTS - 608. ZINUs106,02-4

20-SEP-90
PLOT* 81.00

O NORM. DISTRIBUTION VS DURATION FEBRUARY 1989
10

UNOEROENSE 0
-1 OVERDENSE A

10 SPORAOIC-E +
ALL-TRAILS X
ALL-EVENTS 0

-210 ....1 . .i . . . .} . ..} . . . .I . .

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -106.0 OBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 85 MHZ
NORMALIZING FACTORS:
UNDER - I. OVER - 40. SPOR-E - 19.
TRAILS - 51. EVENTS - 70.

PLOT* 82.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION FEBRUARY 1989

10
THULE

-1.

10 UNDEROENSE 0OVERDENSE A
SPORADIC-E +

-2 ALL-TRAILS X
10 -LL-EVENTS l

-3
10 . 1 1 .. . .

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING -106.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 104 MHZ
NORMALIZING FACTORS:
UNDER - 106. OVER - 119. SPOR-E - 32.
TRAILS - 225. EVENTS - 257.

MENU-106,02-4
20-SEP-90
PLOT* 83.00

0 NORM. DISTRIBUTION VS DURATION FEBRUARY 1989
10

UNOERDENSE 0
-1 OVERDENSE A

10 SPORADIC-E +
ALL-TRAILS X
ALL-EVENTS 

-2
10

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -106.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 147 MHZ
NORMALIZING FACTORS:
UNDER - 20. OVER - 35. SPOR-E - 0.
TRAILS - 55. EVENTS - 55. MENU.106,02-4

20-sEP-90
PLOT* 84.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION FEBRUARY 1989

10 THULE

10 1 35 MHZ 0

65 MHZ +
-2 85 MHZ X

10 104 MHZ 0
147 MHZ

-3

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -126.0 DAM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
THE EVENT CLASS IS UNDEROENSE AND OVERDENSE TRAILS
NORMALIZING FACTORS:
35MHZ - 59397. 45MHZ - 36268. 65MHZ - 7922.
85MHZ - 797. 104MHZ - 3772. 147MHZ - 1093.

MENU106,01-4
20-SEP-90
PLOT* 85.00

0 NORM. DISTRIBUTION V5 DURATION FEBRUARY 1989
10

-1
10 1 35 MHZ 0

65 MHZ +
85 MHZ X

10 104 MHZ
147 MHZ +

-3

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING -116.0 OBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
THE EVENT CLASS IS UNDERDENSE AND OVERDENSE TRAILS
NORMALIZING FACTORS:
35MHZ - 24494. 45MHZ - 13596. 65MHZ - 2911.
85MHZ - 257. 104MHZ - 1270. 147MHZ - 368.

MENU-106,01-4
2a-SEP-90
PLOT* 86.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION FEBRUARY 1989

THULE
-1

10 35 MHZ 045 MHZ A

65 MHZ +

-2 85 MHZ X
10 104 MHZ

147 MHZ +

-3
10 . .

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -106.0 DBM RSL
THE TIME OF DRY IS 0 - 24 HOURS U.T.
THE EVENT CLASS IS UNDEROENSE AND OVERDENSE TRAILS
NORMALIZING FACTORS:
35MHZ - 5602. 45MHZ - 3422. 65MHZ - 537.
85MHZ - 51. 104MHZ - 225. 147MHZ - 55.

MENU*106,01-4
20-SEP-90
PLOTs 87.00

1 AVER. DURATION (SEC.) VS RSL FEBRUARY 1989
10.......................................,, , , , ,

10

10 0 UNOEROENSE 0OVEROENSEA

SPORHDIC-E +
-1 ALL-TRAILS X

10 ALL-EVENTS 0

-2
1 0 .. .I . . . .I . . . .I . . . .I . .

-135 -130 -125 -120 -115 -110 -105 -100 -95
RSL

THE TIME OF DRY IS 0 - 24 HOURS U.T.
FREOUENCY - 35 MHZ

IENU 106,06-1
20-SEP-90
PLOT* 88.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 AVER. DURATION (SEC.) VS RSL FEBRUARY 1989

10 *I** ..
THULE

UNOEROENSE (D

10" OVEROENSE A
ALL-TRAILS X
ALL-EVENTS 0

0-

-135 -130 -125 -120 -115 -110 -105 -100 -95
RSL

THE TIME OF OAY IS 0 - 24 HOURS U.T.
FREQUENCY - 45 MHZ

MENU.16 081
20-SEP-96-
PLOT* 89.00

O AVER. DURATION (SEC.) V5 RSL FEBRUARY 1989

UNOEROENSE (D
OVEROENSE A

10 SPaRHDIC-E +
ALL-TRA ILS X
ALL-EVENTS 0'

-2

-135 -130 -125 - 120 -115 -110 -105 -100 -95
RSL

THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 65 MHZ

tIENUslOB0-1
20-SEP-9
PLOT* 90.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM

1 AVER. DURATION (SEC.) VS RSL FEBRUARY 1989

10

10 ol..........UNOEROENSE (D
10................OVEROENSE A

SPORAIDIC-E +
-1 LL-TRA ILS X

10 ALL-EVENTS 0

-135 -130 -125 -120 -115 -110 -105 -100 -95

RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 85 MHZ

MENLU*106,06-1
20-SEP-90
PLOT*. 91.00

1 AVER. DURATION (SEC.) VS RSL FEBRUARY 1969
10

10 0l...... UNOEROENSE (D
OVEROENSE A

SPORAOIC-E +
-1- LL-TRAILS X

10 ALL-EVENTS 0

-135 -130 - 125 -120 -115 -110 -105 -100 -95
RSL

THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 104 MHZ

MENU. 106,06-1
20-SEP-90
PLOT* 92.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 AVER. DURATION (SEC.) VS RSL FEBRUARY 1989

THULE

UNDEROENSE (
OVERDENSE A

10 SPORADIC-E +
ALL-TRAILS X
ALL-EVENTS 0

-2
10 . .

-135 -130 -125 -120 -115 -110 -105 -100 -95

RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 147 MHZ

MENU*10,06-1
20-SEP-90
PLOT* 93.00

0 NORM. DISTRIBUTION VS DURATION FEBRUARY 1989

-1

10 1 35 MHZ 0
45 MHZ A
65 MHZ +

-2 85 MHZ X
10 104 MHZ 0

147 MHZ +

-310 . .

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING 19.0 08 SNR
THE TIME OF DAY IS 0 - 24 HOURS U.T.
THE EVENT CLASS IS UNDEROENSE AND OVERDENSE TRAILS
EFFECTIVE SYSTEM BANDWIDTH - 100.HZ
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL
NORMALIZING FACTORS: ENU107 01-4
35MHZ - 46635. 45MHZ - 25624. 65MHZ - 6757. 206-sp-6
85MHZ - 908. 104MHZ - 4424. 147MHZ - 1313. PLOT. 94.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION FEBRUARY 1989

THULE

10 135 MHZ 0

65 MHZ +
-2 85 MHZ

10 104 MHZ 1

-310 ... ji 1

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4 .00
DURATION

EXCEEDING 19.0 0B SNR
THE TIME OF DAY IS 0 - 24 HOURS U.T.
THE EVENT CLASS IS SPORAOIC-E AND METEOR TRAILS
EFFECTIVE SYSTEM BANDWIDTH - 100.HZ
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL
NORMAL IZING FACTORS:
35MHZ - 78691. 451H-Z - 30143. 6511HZ - 7424. EsI70-
85MHZ - 1057. 104MHZ - 4445. 147MHZ - 1313. PLOT* 95.00

0 AVER. DURATION (SEC.) VS SNR (08) -FEBRUARY 1989

35 MHZ (D
-1 45 MHZ A

10 65 MHZ +
85 MHZ X
104 MHZ 1
147 MHZ +

-2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10
0 5 10 15 20 25 30 35 40

SNR (06)
THE TIME OF DAY IS 0 - 24 HOURS U.T.
THE EVENT CLASS IS UNOEROENSE FIND OVERDENSE TRAILS
EFFECTIVE SYSTEM BANDWIDTH - IOO.HZ
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

IIENU*107,05-1
20-SEP-90
PLOT* 96.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 AVER. DURATION (SEC.) VS SNR (08) FEBRUARY 1989

THULE

lie,35 MHZ 0D
-145 MHZ A

10 65 MHZ +
85 HZ x

104 MHZ
147 MHZ +

10 .55 ... .1. .55 I5 . I.. I I

0 5 10 15 20 25 30 35 40
SNR (OB)

THE TIME OF DAY IS 0 - 24 HOURS U.T.
THE EVENT CLASS IS SPORADIC-E AND METEOR TRAILS
EFFECTIVE SYSTEM BANDWIDTH - 100.HZ
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

MENtilOWS0-1

PLOT* 97.00

O NORMALIZED DISTRIBUTION OF UNDERDENSE METEOR DECAY CONSTANTS
10

-01 35 MHZ 0D
1045 MHZ A

65 MHZ +
-2- 85 MHZ X

10 -104 MHZ 0
147 MHZ +

-3
10

0.0 0.5 1.0 1.5 2.0 2.5 3.0
TIME(SEC)

FEBRUARY 1989
THE TIME OF DAY IS 0 :24 HOURS U.T.
NORMALI Z ING FACTORS:
35MHZ : 14875. 45MHZ :13257. 65MHZ : 6177.
85MHZ : 857. 104MHZ : 3685. 147MHZ : 1113.

MENU. 108,01-4
20-SEP-90
PLOT* 98.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 AVERAGE UNOEROENSE TIME CONSTANT VS TIME FOR FEBRUARY 1989

10 1 1 ; *i1 1 1 1 1'
THULE

35 MHZ (D
-145 MHZ A

10 65 MHZ +
85 MHZ X
104 MHZ 0
147 MHZ +

0 2 4 6 8 10 12 14 16 18 20 22 24
TOO (UT)

THE 24 HOUR AVERAGE TIME CONSTANTS ARE
0.271 0.212 0.116 0.100 0.076 0.059

MENU*108,02-I
20-SEP-90
PLOT* 99.00

0 NORMALIZED DISTRIBUTION OF FADES/SECOND FOR FEBRUARY 1989
10

35 MHZ (D
-1 45 MHZ A

10 65 MHZ +
85 MHZ x

104 MHZ
147 MHZ +

-210 . .
O 2 4 6 a 10 12 14

FADOE/SEC
*THE TIME OF DAY IS 0 : 24 HOURS U.T.

THE EVENT CLASS IS UNDEROENSE AND OVERDENSE TRAILS
NORMALIZING FACTORS:

*35MHZ : 16686. 45MHZ : 12421. 65MHZ : 2542.
85MHZ ; 257. 104MHZ : 807. 147MHZ ; 124.

MENU. 109,01-4
20-SEP-90
PILOTs 100.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORMALIZED DISTRIBUTION OF FROES/SECONO FOR FEBRUARY 1989

10 THULE

10 UNOEROENSE (D

SPORAOIC-E +
-2 ALL TRAILS X

10 ALL EVENTS 0'

-310'
0 2 4 6 a 10 12 14

FADE/SEC
THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREQUENCY - 35 MHZ
NORMALIZING FACTORS:
UNDER : 9003. OVER : 7683. SPOR-E : 2582.
TRAILS :16686. EVENTS :19268.

MENUuIO 10-4
20-SEP-96-
PLOT* 101.00

O NORMALIZED DISTRIBUTION OF FADES/SECOND FOR FEBRUARY 1969
10

-1
10 UNOERDENSE (D

SPORADIC-E +
-2- ALL TRAILS X(

10 -ALL EVENTS 0

-3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10
0 2 4 6 a 10 12 14

FADE! SEC
THE TIME OF DAY IS 0 :24 HOURS U.T.
FREQUENCY - 45 MHZ
NORMALIZING FACTORS:
UNDER : 7176. OVER : 5245. SPOR-E : 138.
TRAILS :12421. EVENTS :12559.

MENU*IO10 2-4
20-SEP-90
PLOT*. 102.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORMALIZED DISTRIBUTION OF FADES/SECOND FOR FEBRUARY 1989

10 THULE

10 UNDEROENSE (DOVERDENSE A

SPORADIC-E +
-2 ALL TRAILS X

10 ALL EVENTS c'

-- "
1 0 .. . I . . . . I . . . . . . .. I . . . . ... . . . . . ,

0 2 4 6 6 10 12 14
FADE/SEC

THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREOUENCY - 65 MHZ
NORMALIZING FACTORS:
UNDER: 1846. OVER : 696. SPOR-E : 9.
TRAILS : 2542. EVENTS : 2551.

MENU*109,02-4
20-SEP-90

PLOT* 103.00

0 NORMALIZED DISTRIBUTION OF FADES/SECOND FOR FEBRUARY 1989
10

UNDERDENSE (D
-1 OVERDENSE A

10 SPORAOIC-E +A LL TRAILS X

ALL EVENTS 0

-210
0 2 4 6 8 10 12 14

FADE/SEC
THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREOUENCY - 85 MHZ
NORMALIZING FACTORS:
UNDER : 178. OVER : 79. SPOR-E : 3.
TRAILS : 257. EVENTS : 260.

MENU*109,02-4

20-SEP-90
PLOT* 104.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORMALIZED DISTRIBUTION OF FADES/SECOND FOR FEBRUARY 1989

10 THULE

1 UNOERDENSE (D
10OVERDENSE A

SPORADIC-E +
-2- ALL TRAILS X

10 ALL EVENTS 0

0 2 4 6 B 10 12 14
FADE/SEC

THE TIME OF DAY 15 0 : 24 HOURS U.T.
FREQUENCY - 104 MHZ
NORMALIZING FACTORS:
UNDER : 569. OVER : 238. SPOR-E :1.
TRAILS : 807. EVENTS : 807.

MENU.109,02-4
20-SEP-90
PLOT* 105.00

0 NORMALIZED DISTRIBUTION OF FROES/SECONO FOR FEBRUARY 1989
10

UNDEROENSE 0D
-1 OVEROENSE A

10 SPORf9OIC-E +
ALL TRAILS X
ALL EVENTS 0

-2 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10
0 2 4 6 8 10 12 14

FADE/SEC
THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREQUENCY - 147 MHZ
NORMALIZING FACTORS:
UNDER 8 1. OVER : 43. SPOR-E :1.
TRAILS : 124. EVENTS : 124.

MENU*109 02-4
25-sip-k
PLOTo 106.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 AVERAGE FAOES/SECONO VS TIME FOR FEBRUARY 1989

1THULE

35 MHZ D
45 MHZ
65 MHZ +
85 MHZ x
104 MHZ
147 MHZ

0 2 4 6 8 10 12 14 16 18 20 22 24

TOO(UT)
THE EVENT CLASS IS UNDERDENSE AND OVEROENSE TRAILS
THE 24 HOUR FADES/SECOND AVERAGES ARE:
6.347 6.250 5.706 5.435 5.311 5.710

MENU*109,07-1
20-SEP-90
PLOT* 107.00

0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR FEBRUARY 1989
10

-1
10 35 MHZ 045 MHZ

65 MHZ +
85 MHZ x

10 104 MHZ
147 MHZ

-3
10

0.0 0.10.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
DURATION

THE TIME OF DAY IS 0 : 24 HOURS U.T.
THE EVENT CLASS IS UNDERDENSE AND OVERDENSE TRAILS
NORMALIZING FACTORS:
35MHZ : 81782. 45MHZ : 56903. 65MHZ : 8893.
B5MHZ : 820. 104MHZ : 2424. 147MHZ : 295.

MENU*109 05-4
20-siP-k
FLOT. 10e.00

77



GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR FEBRUARY 1989

10 THULE
-1

10 1 UNDEROENSE 0OVERDENSE A
SPORADIC-E +

-2 ILL TRAILS X
10 ALL EVENTS 4'

-310 ...

0.0 0. 10.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
DURATION

THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREQUENCY - 35 MHZ
NORMALIZING FACTORS:
UNDER : 27986. OVER : 53796. SPOR-E : 201737.
TRAILS : 81782. EVENTS : 283519.

MENU*109,06-4
20-SEP-90
PLOT 109.00

0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR FEBRUARY 1989
10

10 UNDERDEN5E 0
OVERDENSE A
SPORAD IC-E +

-2 ALL TRAILS X

10 ALL EVENTS 0

-3
10

0.0 0.10.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

DURATION
THE TIME OF DRY 1 0 : 24 HOURS U.T.
FREQUENCY - 45 MHZ
NORMALIZING FACTOR':
UNDER : 20845. UVER : 36058. SPOR-E : 34426.
TRAILS : 56903. EVENTS : 91329.

MENU*109,06-4
20-SEP-90
PLOT- 110.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR FEBRUARY 1989

10
THULE

101 UNDERDENSE 0OVERDENSE A
SPORADIC-E +

-2 ALL TRAILS X
10 ALL EVENTS C

-3
10 . . .. i."

0.0 0.10.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

DURATION
THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREQUENCY - 65 MHZ
NORMALIZING FACTORS:
UNDER : 4337. OVER : 4556. SPOR-E : 5562.
TRAILS : 8893. EVENTS : 14455.

MENU*109,06-4
20-SEP-90
PLOT* 111.00

0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR FEBRUARY 1989
10

-1

10 UNDERDENSE 010 OVERDENSE A

SPORADIC-E +

-2- ALL TRAILS X
10 A9LL EVENTS 0

-3
10 ...

0.0 0.10.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
DURATION

THE TIME OF DAY 15 0 : 24 HOURS U.T.
FREQUENCY - 85 MHZ
NORMALIZING FACTORS:
UNDER 365. OVER : 455. SPOR-E : 708.
TRAILS : 820. EVENTS : 1528.

MENU*109 06-4
26-sip-k
PLOTo 112.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR FEBRUARY 1989

10 ,THULE
-1

10 1 UNDERDENSE (OVERDENSE A

SPORROIC-E +

-2 ALL TRAILS X
10 ALL EVENTS 0

-3
1 0 . ...

0.0 0.10.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

DURATION
THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREQUENCY - 104 MHZ
NORMALIZING FACTORS:
UNDER : 986. OVER : 1438. SPOR-E : 85.
TRAILS : 2424. EVENTS : 2509.

MENU-109,06-4
20-SEP-S0
PLOT* 113.00

0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR FEBRUARY 1989
10

-110 UNOEROENSE 0
OVEROENSE
SPORAOIC-E +

-2 ALL TRAILS X
10 ALL EVENTS 0

-3

10
0.0 0.10.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

DURATION
THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREQUENCY - 147 MHZ
NORMALIZING FACTORS:
UNDER : 129. OVER : 166. SPOR-E : 1.
TRAILS : 295. EVENTS : 295.

ME80O906-4
20-SEP-
PLOT* 114.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
X LINK-UP BY TIME-PERIOD VS OAY.TOO FEBRUARY 1969

THULE

1035 MHZ (D

65 MHZ +
85 MHZ X
104 MHZ 1
147 MHZ +

1 3 5 7 9 11 13 15 17 19 21 23 25 2729 31
DAY. TOD

BfiSEO ON OBSERVED NOISE MEASUREMENTS - VERTICAL

MIENU* 105,1-1
20-SEP-90
PLOT* 115.00

5 NOISE-TEMP (KELVIN) VS DAY.TOD FEBRUARY 1989

10 35 MHZ 0D

65 MHZ +
85 MHZ X

10 104 MHZ
147 MHZ +

1 3 5 7 9 11 13 15 17 1921 2325 2729 31
DAY.TQD

BASED ON OBSERVED NOISE MERSUREMENTS - VERTICAL

IENUIlOS 06-1
25-sip-k
PLOT. 116.00
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PLOT 117

PLOT 118 RIOMETER 2 DATA UNAVAILABLE

too CS RIOSIETER I

1.0

0.t . . . '' .' . . . . . . . U5228

PLOT 119

PLOT 120 RIOMETER 2 DATA UNAVAILABLE

*1000 Naunto,.ter X Gla..,

4300 t28

+1000 Hamnstagieter V Ga~no

-200 12

-100PLT12
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APPENDIX B

STATISTICS FOR MARCH 1989
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2__ARRIVAL RATE (M/MIN) VS T00(UT) MARCH 1989

10.............I... I***I**i~*I**~THULE

UNDEROENSE (D
OVERDENSEA

101 ALL TRAILS +

0 2 4 6 8 10 12 14 16 18 20 22 24
TOO ( UT)

EXCEEDING -126.0 DBM RSL
FREQUENCY - 35 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E - 240 SECONDS

IIENUsI1l ,05-2
24-SEP-90
PLOT* 1.00

1ARRIVAL RATE (M/MIN) VS TOO(UT) MARCH 1989
10 ***...I...**I'*.............

UNOEROENSE 0
OVEROENSEA

ALL TRA ILS +

0 2 4' 6 8 '10 12 14 16 18 '20- 224
TODO(UT)

EXCEEDING -126.0 DOM RSL
FREQUENCY - 45 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E -240 SECONDS

MENUI01 05-2
24-SEP-M
PLOT* 2.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
I ~ARRIVAL ~RATE (M/M]N) VS TOD(UT) MARCH 1989

10 I*~*I''I*** I~** *~ ' ~THULE

UNOEROENSE (D
0" OVEROENSE A

10 ALL TRAILS +

1 ______________________________

0 2 4 6 8 10 12 14 16 16 20 22 24
TOO ( UT)

EXCEEDING -126.0 08M RSL
FREQUENCY - 65 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORi9OIC-E -240 SECONDS

MENIU*1O.1,05-2
24-SEP-96
PLOTm 3.00

0 ARRIVAL RATE (M/MIN) VS TOO(UT) MARCH 1969

UNOEROENSE CD
-1 OVEROENSE A

10 ALL TRAILS +

0 2 4 6 8 10 12 14 16 18 20 22 24
TOO (UT)

EXCEEDING -126.0 DBM RSL
FREQUENCY - 85 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E -240 SECONDS

IIENUloI050-2
24-SEP-9
PLOT* 4.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
o ARRIVAL RATE (M/MIN) VS TOOCUT) MARCH 1989

UNOERIJENSE (D
-1 OVEROENSE A

10 ALL TRAILS +

0 2 4 6 8 10 12 14 16 18 20 22 24
TOO (UT)

EXCEEDING -126.0 DM RSL
FREQUENCY - 104 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORADIC-E - 240 SECONDS

rENUsI1l ,OS-2
24-SEP-90
PLOT* 5.00

O ARRIVAL RATE (M/MIN) VS TOO(UT) MARCH 1989

1

10 1UNOERDENSE (D1 OVEROENSE A.
ALL TRAILS +

10

-3

0 2 4 6 8 10 12 14 16 18 20 22 24
TOOD(UT)

EXCEEDING -126.0 DM RSL
FREQUENCY - 147 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME OUE TO SPORADIC-E -240 SECONDS

IIENUaI01 05-2
24-se:p-9
PLOT* 8.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM

1 ARIA RT M/MIN) VS~ TOD(LJT)1  MARCH 1989

THULE

UNOERDENSE 0D

0 OVERDENSE A

10 -ALL TRAILS +

-1

0 2 4 6 8 10 12 14 16 16 20 22 24
TOD (UT)

EXCEEDING -116.0 D8M RSL
FREQUENCY - 35 MHZ
POLAR IZAT ION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E -240 SECONDS

MENU*101 ,05-2
24-SEP-90
PLOT* 7.00

1 ARRIVAL RATE (M/MIN) VS TOD(UT) MARCH 1989
10 ....... *'I........

UNDEROENSE (D

0 -OVERDENSE A
10 -ALL TRAILS +

O 2 4 6 8 10 12 14 16 16 20 22 24
TOOD (UT)I

EXCEEDING -116.0 D8M RSL
FREQUENCY - 45 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E - 240 SECONDS

MENMslO 10-2
24-SEP-96-
PLOTs 8.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 ARRIVAL RATE (M/MIN) VS TOD(UT) MARCH 1989

THULE

UNDERDENSE (D
-1 OVEROENSE A

10 ALL TRAILS +

-21

0 2 4 6 8 10 12 14 16 18 20 22 24
TOO ( UT)

EXCEEDING -116.0 DM RSL
FREQUENCY - 65 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPfJRfiIC-E - 240 SECONDS

IIENUaIl l,05-2
24-SEP-90
PLOT* 9.00

0 ARRIVAL RATE (M/MIN) VS TOO(UT) MARCH 1969
10 ............ I......

UNOEROENSE 0D
-1OVERDENSE A

10ALL TRAILS +

-2

O 2 4 6 6 10 12 14 16 16 20 22 24
TOO (UT)

EXCEEDING -116.0 08M RSL
FREQUENCY - 65 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORADIC-E -240 SECONDS

MIENUO 105-2

PLOT* 10.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 ARRIVAL RATE (M/MIN) VS TOD(UT) MARCH 1989

10
THULE

UNOEROENSE 0D
-1 OVEROENSE A

10 ALL TRAILS +

0 2 4 6 8 10 12 14 16 18 20 22 24
TOD (UT)

EXCEEDING -116.0 DBM RSL
FREQUENCY - 104 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPDRAOIC-E -240 SECONDS

tIENUs 101,05-2
24-SEP-90
PLOT* 11.00

-1 ARRIVAL RATE (M/MINJ VS TOO(UT) MARCH 1989
10 ~'I**** *~I........ .......

UNOEROENSE (D

-2 OVERDENSE a
10 ALL TRAILS +

........

-3
10 11r4r. . . .

0 2 4 6 8 10 12 14 16 18 20 22 24
TODO(UT)

EXCEEDING -116.0 D8M RSL
FREQUENCY - 147 MHZ
POLARIZATION - HORIZONTAL

* MAXIMUM DOWN TIME DUE TO SPORADIC-E -240 SECONDS

MENU. 101,05-2
24-SEP-90
PLOT* 12. 00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 ARRIVAL RATE (M/MIN) VS TOD(UT) MARCH 1989

10 THULE

UNDERDENSE QD
o" OVEROENSE A

0 ALL TRAILS +

10

0 2 4 6 8 10 12 14 16 18 20 22 24
TOD ( UT)

EXCEEDING -106.0 OBM RSL
FREQUENCY - 35 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPDRROIC-E -240 SECONDS

IIENU*1O1 ,OS-2
24-SEP-90
PLOT* 13.00

0 ARRIVAL RATE (M/MIN) VS TDD(UT) MARCH 1969
10

UNDERDENSE (D
OVEROENSE A

ALL TRAILS +

10
O 2 4 6 8 10 12 14 16 18 20 22 24

TOO ( UT)I
EXCEEDING -106.0 OM RSL
FREQUENCY - 45 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORADIC-E - 240 SECONDS

tIENUol1l 11O0-2
24-SEP-90
PLOT. 14.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
o ARRIVAL RATE (M/MIN) VS TOD(UT) MARCH 1989

10 "'I'** ''' I....I'' l**'I'*'THULE

UNOERDENSEQ
OVERDENSE

1 ALL TRAILS +

-2
10 .... l..I.,I..I..i..i*.i*.i.91..., ...

0 2 4 6 B 10 12 14 16 18 20 22 24
TOO (UT).

EXCEEDING -106.0 DOM RSL
FREQUENCY - 65 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORADIC-E -240 SECONDS

IIENUs 101,05-2
24-SEP-90
PLOT* 15.00

-1 ARRIVAL RATE (M/MIN) VS TODfUT) MARCH 1989
10..............."......

UNDEROENSE (D

-2 OVERDENSE A
10 ALL TRA ILS +

-3
0 2 4 6 8 10 12 14 16 18 20 22 24

TOO ( UT)
EXCEEDING -106.0 DOM RSL
FREQUENCY - 85 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPDRADIC-E -240 SECONDS

MENU*l1l ,05-2
24-SEP-90
PLOT. 16.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
-1 ARRIVAL RATE (M/MIN) VS TOO(UT) MARCH 1989

THULE

UNOEROENSE (D

-2 OVERDENSP
10 ALL TRAILS +

0 2 4 6 8 10 12 14 16 16 20 22 24
# ~TOOD(UT)

EXCEEDING -106.0 08M RSL
FREQUENCY - 104 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E 240 SECONDS

PIENUviDI ,O5-2
24-SEP-90
PLOT* 17.00

-1 ARRIVAL RATE (M/MIN) VS TOO(UT) MARCH 1989
10. .,I......I....I..

UNOEROENSE 0D
-2 OVERDENSE A

10 -ALL TRA ILS +

-3

O 2 4 6 8 10 12 14 16 18 20 22 24
TOD (UT)

EXCEEDING -106.0 0DM RSL
FREQUENCY - 147 MHZ
POLAR IZATI[ON - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E -240 SECONDS

MENJ*l01 05-2
24-SEP-9
PLOT* 18.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 ARRIVAL RATE (M/MIN) VS THRESH DBM MARCH 1989

10
10 1 THULE

10 -

0 UNDERDENSE 0
10 OVEROENSE A

ALL TRAILS +
10
-2

10
-3

-135 -130 -125 -120 -115 -110 -105 -100 -95
THRESH DBM

THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 35 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E - 240 SECONOS

MENU*101,06-2
24-SEP-90
PLOT- 19.00

1 ARRIVAL RATE (M/MIN) VS THRESH DBM MARCH 1989
10

0-

10 UNOERDENSE 0

-1 OVERDENSE A

10 ALL TRAILS +

-2
10

-3
10

-135 -130 -125 -120 -115 -110 -105 -100 -95
THRESH OBM

THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 45 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E - 240 SECONDS

MENU*I01 06-2
24-SEP-9
PLOT 2.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 ARRIVAL RATE (M/MIN) VS THRESH OBM MARCH 1989

THULE
0

10 UNOERDENSE (D

OVERDENSE A
10 1  ALL TRAILS +

10

-3
10 .

-135 -130 -125 -120 -115 -110 -105 -100 -95

THRESH DBM
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 65 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORRDIC-E - 240 SECONDS

IENU10l ,08-2
24-SEP-90
PLOT* 21.00

O ARRIVAL RATE (M/MIN) VS THRESH D0M MARCH 1989
10

101 UNDEROENSE (OVERDENSEA

ALL TRAILS +

-2
10

-3
10

-135 -130 -125 -120 -115 -110 -105 -100 -95

THRESH DBM
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 85 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E - 240 SECONDS

MENU101 ,06-2
24-SEP-90
PLOT. 22.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 ARRIVAL RATE (M/MIN) VS THRESH DBM MARCH 1989

THULE

10 UNOERDENSE (D
OVEROENSE&

ALL TRAILS +
-2

10

-135 -130 -125 -120 -115 -110 -105 -100 -95
THRESH OBM

THE TIME OF DAY IS 0 - 24 HOURS U.-T.
FREQUENCY - 104 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM OOWN TIME DUE TO SPORAOIC-E - 240 SECONDS

MtEUa 101,06-2
24-SEP-90
PLOT* 23.00

0 ARRIVAL RATE (M/MINJ VS THRESH 08M MARCH 1989

1

10 1UNDERDENSE (D
OVEROENSE

ALL TRA9I LS +

10

-3
10.. . . . . .

-135 -130 -125 -120 -115 -110 -105 -100 -95
THRESH DBM

THE TIMIE OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 147 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORADIC-E -240 SECONDS

IIENJ*IOI 06-2
24-SEP-6
PLOT. 24.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 ARRIVAL RATE IM/MIN) VS OAY.TOO MARCH 1989

10 * * " i i "
THULE

1D 45 MHZ A0 104 MHZ ,

10

-1
10

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

DAY. TOO
EXCEEDiNG -126.0 DBM RSL
TYPE OF METEOR TRAIL - UNOERDENSE AND OVEROENSE
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E - 240 SECONDS

MENUsIOI ,03-2
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 ARRIVAL RATE (M/MIN) VS SNR (0B) MARCH 1969
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 DUTY CYCLE ABOVE RSL (W) VS THRESH OBM MARCH 1989
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 DUTY CYCLE ABOVE RSL (Z.) VS TOO(UT) MARCH 1989
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 DUTY CYCLE ABOVE RSL (%) VS TOD(UT) MARCH 1989
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 DUTY CYCLE ABOVE RSL WX VS TOD(UT) MARCH 1969
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 DUTY CYCLE ABOVE RSL W!. VS OAY.TOO MARCH 1989

101 THULE
100

10
-214 H

10

1 3 5 7 9 11 131517 1921 2325 2729 31
DAY. TOD

THRESHOLD - -126.0 DBM RSL
THE EVENT CLASS IS UNDERDENSE AND OVERDENSE TRAILS
POLARIZATION - HORIZONTAL

IENUsI03,0-
24-SEP-909
PLOT* 55.00

1 DUTY CYCLE ABOVE RSL WX VS DAY.TOO MARCH 1989
10 ..1..p . .. ..

0
10 45 MHZ A

-1 104 MHZ 0
10

-2
10

-310
1 3 5 7 9 11 13 1517 19 212325 27 2931

DAY. TOD
THRESHOLD - -116.0 08M RSL
THE EVENT CLASS IS UNOEROENSE AND OVERDENSE TRAILS
POLAR IZAT ION - HORIZONTAL

MENLws103 09-2
24-sEP-96
PLOT* 58.00



GEOPHYSICS LAB METEOR SCATTER PROGRAM
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 DUTY CYCLE ABOVE RSL (Z.) VS DAY.TOD MARCH 1989
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 DUTY CYCLE ABOVE SNR (%) VS SNR (08) MARCH 1989
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 DUTY CYCLE ABOVE SNR (% VS TOO(UT) MARCH 1989
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION MARCH 1989
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
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0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -126.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 85 MHZ
NORMALIZING FACTORS:
UNDER- 3159. OVER - 1012. SPOR-E - 728.
TRAILS - 4171. EVENTS - 4899.

MENU. 106 ,02-4
24-SEP-90
PLOT* 70.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION MARCH 1989

THULE

10 UNOERDENSE 0OVERDENSE A
SPORADIC-E +

-2 ALL-TRAILS X
10 ALL-EVENTS 0

-3
10

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -126.0 0DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 104 MHZ
NORMALIZING FACTORS:
UNDER - 2968. OVER - 914. SPOR-E - 5.
TRAILS - 3882. EVENTS - 3867.

MENU.106,02-4
24-SEP-90
PLOT* 71.00

0 NORM. DISTRIBUTION VS DURATION MARCH 1989
10

101 UNOEROENSE 0
OVERDENSE A
SPORADIC-E +

-22 ALL-TRAILS X
10 ALL-EVENTS 0

-3
10 ... . 1.

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
OURATION

EXCEEDING -126.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 147 MHZ
NORMALIZING FACTORS:
UNDER - 603. OVER - 105. SPOR-E - 0.
TRAILS 708. EVENTS - 708.

MENU*106,02-4
24-SEP-90
PLOTs 72.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION MARCH 1989

1 0 4 , . . . . . . . . . i , , . . . . . . . ,

10' 'THULE

-1 UNDERDENSE (

OVERDENSE

SPORHOIC-E +

-2 ALL-TRAILS X
10 ALL-EVENTS 0

-3
10 - , , . * , .

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50.4.00

DURATION
EXCEEDING -116.0 DOBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 35 MHZ
NORMALIZING FACTORS:
UNDER - 9615. OVER - 13627. SPOR-E - 25723.
TRAILS - 23242. EVENTS - 48965.

IENU106,02-4
24-SEP-90
PLOT* 73.00

O NORM. DISTRIBUTION VS DURATION MARCH 1989
10 4,

10 UNDERDENSE 0OVERDENSE A
SPORADIC-E +

-2 ALL-TRAILS X
10 ALL-EVENTS 0

-3
10 ... F

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -116.0 OBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 45 MHZ
NORMALIZING FACTORS:
UNDER - 5049. OVER - 5842. SPOR-E - 4142.
TRAILS - 10891. EVENTS - 15033. MENU*1O6,0-4

24-SEP-9
PLOT2 74.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION MARCH 1989

10 .THULE

-1
10 UNDERDENSE (DOVEROENSE A

SPORADIC-E +
-2  ALL-TRAILSX
-2 ALL-EVENTS 0

-3
10 .. .. . .. . .. . "

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -116.0 OBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 65 MHZ
NORMALIZING FACTORS:
UNDER - 1770. OVER - 1200. SPOR-E - 462.
TRAILS - 2970. EVENTS - 3432.

MENU*i06,02-4
24-SEP-90
PLOT* 75.00

0 NORM. DISTRIBUTION VS DURATION MARCH 1989
10

10 1 UNOEROENSE 0

10 OVEROENSE A
SPORAOIC-E +

2 RLL-TR I LS X
-2 ALL-EVENTS 010

-3
10

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -116.0 DBM RSL
THE TIME OF DRY IS 0 - 24 HOURS U.T.
FREQUENCY - 85 MHZ
NORMALIZING FACTORS:
UNDER - 907. OVER - 540. SPOR-E - 412.
TRAILS - 1447. EVENTS - 1859. MENU. 106,02-4

24-SEP-90
PLOTo 76.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION MARCH 1989

10-'THULE

10 UNDEROENSE 0OVEROENSE A
SPORADIC-E +

-2 ALL-TRAILS X
10 ALL-EVENTS 0

-3 1 0. .cc . 6 1 - -I . ... , , , i

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -116.0 0BM RSL
THE TIME OF DAY 15 0 - 24 HOURS U.T.
FREQUENCY - 104 MHZ
NORMALIZING FACTORS:
UNDER - 804. OVER - 493. SPOR-E - 8.
TRAILS - 1297. EVENTS - 1305.

MENU*106,02-4
24-SEP-90
PLOT* 77.00

0 NORM. DISTRIBUTION VS DURATION MARCH 1989
10

10 UNDERDENSE 0OVERDENSE

SPORAOIC-E +
-2 ALL-TRAILS X

10 ALL-EVENTS 0

-3
10 ....

0.00 0.50 1.00 1.50 2.0O 2.50 3.00 3.50 4.00
DURATION

EXCEEDING -116.0 DOM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 147 MHZ
NORMALIZING FACTORS:
UNDER - 166. OVER - 61. SPOR-E - 0.
TRAILS - 227. EVENTS - 227.

MENU-106 02-4
24-SeP-
PLOT* 78.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION MARCH 1989

10 THULE

10 UNOERDENSE Q
SPORADIC-E +

-2-ALL-TRAILS X
-2 ALL-EVENTS 0'

-3
10 * *

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -106.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 35 MHZ
NORMALIZING FACTORS:
UNDER - 1805. OVER - 3178. SPOR-E - 6674.
TRAILS - 4983. EVENTS -11657.

fENUsIO6,02-4
24-SEP-90
PLOT* 79.00

0 NORM. DISTRIBUTION VS DURATION MARCH 1989
10

1
10 UNDERDENSE

SPORADIC-E +
-2 ALL-TRA ILS X

10 ALL-EVENTS 0

10 1 . . 1 . . 1
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -106.0 DM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.

* FREQUENCY - 45 MHZ
NORMALIZING FACTORS:
UNDER - 888. OVER - 1594. SPOR-E - 699.
TRAILS - 2482. EVENTS - 3181. tENUs1O6,02-4

24-SEP-90
PLOT. 80.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION MARCH 1989

1 1 "  ' ,UoULR NSE SPRROC-OVEROENSE A

10 T H U LE.'. . .. . ' ' i. . '. . '. .

SPORADIA-E +
-2- N ALL-TRAILS X

10 - ALL-EVENTS

10 T1..
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -106.0 0DM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 65 MHZ
NORMAL IZING FACTORS:
UNDER - 246. OVER 315. SPOR-E - 369.
TRAILS 561. EVENTS 930.

CtIJ.108 02-4
24-siP-96
PLOT* 81.00

0 NORM. DISTRIBUTION VS DURATION MARCH 1989
10

10 UNDERENSE (0OVEROENSE A
SPORADIC-E +

-2 ALL-TRA ILS X
10 ALL-EVENTS 0

-3
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -106.0 0DM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 85 MHZ
NORMALIZING FACTORS:
UNDER - 113. OVER - 188. SPOR-E - 70.
TRAILS - 301. EVENTS - 371. MNU,,0O 02-4

24-siP-k

PLOT 82.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
O NORM. DISTRIBUTION VS DURATION MARCH 1989

THULE

10 UNOERDENSE (D

SPORAOIC-E +
-2" ALL-TRAILS X

10 -ALL-EVENTS O

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURA9TION

EXCEEDING -106.0 DBfl RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 104 MHZ
NORMALIZING FACTORS:
UNDER - 82. OVER - 125. SPOR-E - 37.
TRAILS - 207. EVENTS - 244.

MENU. 106,02-4
24-sEP-90
PLOT* 83.00

O NORM. DISTRIBUTION VS DURATION MARCH 1989
10

UNOEROENSE (D
-1OVEROENSE A~

10 SPORAOIC-E +
ALL-TRAILS X
ALL-EVENTS 0'

-2
10

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURA9TION

EXCEEDING -106.0 DM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 147 MHZ
NORMALIZING FACTORS:
UNDER - 14. OVER - 21. SPOR-E -0.

TRAILS - 35. EVENTS - 35. EU1604
24- sip-k
PLOT* -84.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
o NORM. DISTRIBUTION VS DURATION MARCH 1989

10 THULE

10 35 MHZ (

65 MHZ +
-2 85 MHZ

10 104 MHZ 4$
147 MHZ +

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING -126.0 DOM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
THE EVENT CLASS IS UNDERDENSE AND OVERDENSE TRAILS
NORMALIZING FACTORS:
35MHZ - 69198. 45MHZ - 34498. 65MHZ - 7947.
85MHZ - 4171. 104MHZ - 3682. 147MHZ - 706.

rIENU108,O1-4
24-SEP-90
PLOT* 55.00

0 NORM. DISTRIBUTION VS DURATION MARCH 1969

1

10 135 MHZ (D
65 MHZ +

-2 85 MHZ X
10 104 MHZ

17MHZ +

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING -116.0 0811 RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
THE EVENT CLASS IS UNDERDENSE AND OVERDENSE TRAILS
NORMALIZING FACTORS:
35MHZ. - 23242. 45MHZ - 10891. 65MHZ - 2970.
85MHZ - 1417. 104MHZ - 1297. 147MHZ - 227. EU160-

24-SEP-9
PLOT* 86.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
o NORM. DISTRIBUTION VS DURATION MARCH 1989

THULE

101 35 MHZ (D

1045 MHZ A
65 MHZ +

-2 85 MHZ X
10 104 MHZ 0

147 MHZ +

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DUR19TION

EXCEEDING -106.0 08M RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
THE EVENT CLASS IS UNOEROENSE AND OVEROENSE TRAILS
NORMALIZING FACTORS:
35MHZ - 4983. 45MHZ - 2482. 65MHZ - 561.
85MHZ - 301. 104MHZ - 207. 147MHZ - 35.

24-SEP-90
PLOT* 87.00

1 AVER. DURATION (SEC.) VS RSL MARCH 1989
10 .I..II.I

10 0- UNOEROENSE (D

SPORI9OIC-E +
-1 ALL-TRAILS X

10 ALL-EVENTS 0

-135 -130 -125 -120 -115 -110 -105 -100 -95
RSL

THE TIME OF DRY IS 0 - 24 HOURS U.T.
FREQUENCY - 35 MHZ

IIENU.106,06-1
24-SEP-90
PLOT* 88.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 AVER. DURATION (SEC.) VS RSL MARCH 1989

10 I. I.THULE

UNOEROENSE (D
0' OVEROENSE A

10 0SPORHOIC-E +
1100'ALL-TAILS X

SALL-EVENTS 0

10 . . 3 1
-135 -130 -125 -120 -115 -110 -105 -100 -95

RSL
THE TIME OF DAY 15 0 - 24 HOURS U.T.
FREQUENCY - 45 MHZ

IICNIJ106 06-1
24-sep-96
PLOT* 89.00

1 AVER. DURATION (SEC.) VS RSL MARCH 1989
10 II

0l UNOEROENSE 0
10OVEROENSE A

44+1-- ---- SPORAOIC-E +
-1 ____________ALL-TRAILS X

10 ALL-EVENTS 0

-135 -130 -125 -120 -115 -110 -105 -100 -95
RSL

THE TIME OF DAY IS 0 -24 HOURS U.T.
FREQUENCY - 65 MHZ

MENU*0 I 6-
24-SEP g-9
PLOTO 90.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM

1 AVER. DIURATION (SEC.) VS 1*RSL 1  MARCH 1989

THULE

10 0. UNOEROENSE (D

............. SPORAOIC-E +
-I ALL-TRAILS X

10 ALL-EVENTS 0

-135 -130 -125 -120 -115 -110 -105 -100 -95
RSL

THE TIME OF ORY IS 0 - 24 HOURS U.T.
FREQUENCY - 85 MHZ

IENU81OB,06-1
24-SEP-90
PLOT* 91.00

10~ AVER. DURATION (SEC.) VS RSL MARCH 1989
10* *~*I....

10 0.UNOEROENSE 0
OVEROENSE A

SPoR190IC-E +
-1 *ALL-TRAILS X

10 *ALL-EVENTS 0

-2
10

-135 -130 -125 -120 -115 -110 -105 -100 -95
RSL

THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 104 MHZ

MENU*1O 061
24- 5EP2-ge

PLOT* 92.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 AVER. DURATION (SEC.) VS *RSL MARCH 1989

10 I... I. 1HULE

UNOERDENSE (D
-1 OVEROENSE A

10SPORAOIC-E +10 AL-TRILS X
AILL-EVENTS

-135 -130 -125 -120 -115 -110 -105 -100 -95
RSL

THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 147 MHZ

MENU. 106,06-1
24-SEP-90
PLOT* M3OO

O NORM. DISTRIBUTION VS DURATION MARCH 1989

10 135 MHZ (D
45 MHZ A
65 MHZ +

-285 MHZ X
10 104 MHZ

147 MHZ +

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING 19.0 08 SNR
THE TIME OF DAY IS 0 - 24 HOURS U.T.
THE EVENT CLASS IS UNDERDENSE AND OVERDENSE TRAILS
EFFECTIVE SYSTEM BANDWIDTH -, 100.HZ
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL
NORMALIZING FACTORS:
35MHZ - 52718. 45MHZ -26365. 65MHZ - 7396. MENU*107 01-4
85MHZ - 4722. 104MHZ - 4776. 147MHZ - 835. PLT 40
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION MARCH 198910.. . . .

THULE

10 35 MHZ 0
45 MHZ A
65 MHZ +

-2, 85 MHZ X
10 - 104 MHZ 0

147 MHZ +

-3 1 il

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING 19.0 08 SNR
THE TIME OF DAY IS 0 - 24 HOURS U.T.
THE EVENT CLASS IS SPORAOIC-E ANO METEOR TRAILS
EFFECTIVE SYSTEM 8ANOWIOTH - 100.HZ
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL
NORMALIZING FACTORS:
35MHZ - 93390. 45MHZ - 35327. 65MHZ - 7864. NU.IO7,01-4

24-SEP-90
85MHZ - 5462. 104MHZ - 4784. 147MHZ - 835. PLOT* 95.00

0 AVER. DURATION (SEC.) VS SNR (OB) MARCH 198910

35 MHZ 0
-145MHZ A

10 65 MHZ +
85 MHZ x
104 MHZ 0
147 MHZ +

-2

0- 5 10 15 20 25 30 35 40
SNR (OR)

THE TIME OF DAY IS 0 - 24 HOURS U.T.
THE EVENT CLASS 15 UNOERDENSE AND OVERDENSE TRAILS
EFFECTIVE SYSTEM BANDWIDTH - IO0.HZ
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

MENUIO?05-1
24-SEP-6
PLOT- 96.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 AVER. DURATION (SEC.) VS SNR (OB) MARCH 1989

THULE

35 MHZ 0
45 MHZ A

10 65 MHZ +85 MHZ X
104 MHZ
147 MHZ

-21 0 , , , I ....I. ...i. .. . .o . . , , J . .

0 5 10 15 20 25 30 35 40
SNR (OB)

THE TIME OF DAY IS 0 - 24 HOURS U.T.
THE EVENT CLASS IS SPORADIC-E AND METEOR TRAILS
EFFECTIVE SYSTEM BANDWIDTH - 100.HZ
RASEO ON OBSERVED NOISE MEASUREMENTS - VERTICAL

MENUs 107,05-1
24-SEP-90
PLOT* 97.00

0 NORMALIZED DISTRIBUTION OF UNDERDENSE METEOR DECAY CONSTANTS
10

10- 35 MHZ 0

45 MHZ A

65 MHZ +

85 MHZ X
10 104 MHZ 0

147 MHZ

-3
10

0.0 0.5 1.0 1.5 2.0 2.5 3.0

TIME(SEC)
MARCH 1989
THE TIME OF DAY IS 0 : 24 HOURS U.T.
NORMALIZING FACTORS:
35MHZ : 16824. 45MHZ : 13689. 65MHZ : 6467.
85MHZ : 3928. 104MHZ : 3913. 147MHZ : 708.

MENU108 ,01-4
24-SEP-90
PLOT* 98.00

132



GEOPHYSICS LAB METEOR SCATTER PROGRAM
* 0 AVERAGE UNDERDENSE TIME CONSTANT VS TIME FOR MARCH 1989

10 ~ *" I**' ~* ITHULE

35 MHZ (D

1 
45 MHZ 1

1065 MHZ +85 MHZ x
104 MHZ
147 MHZ +

-2 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10 ,,. ... 1 .. .1 .. .. 1 ... ... 1.... . I*.,
0 2 4 6 8 10 12 14 16 18 20 22 24

TOD (UT)
THE 24 HOUR AVERAGE TIME CONSTANTS ARE
0.301 0.227 0.119 0.095 0.077 0.054

MENtUslOO.02-1
24-SEP-90
PLOT* 99.00~

0 NOuRMALIZED DISTRIBUTION OF FADES/SECOND FOR MARCH 1989
10 ~~

35 MHZ (D
-1 45 MHZA

10 65 MHZ +
85 MHZ X
104 MHZ
147 MHZ +

-2 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10
0 2 4 6 8 10 12 14

FADE/SEC
*THE TIME OF OAT IS 0 : 24 HOURS U.T.

THE EVENT CLASS IS UNOEROENSE AND OVERDENSE TRAILS
NORMAL IZ ING FACTORS:
35MHZ : 20169. 45MHZ : t2491. 65MHZ : 2595.
85MHZ : 1123. 104MHZ : 769. 147MHZ : 81.

MENUe 109,01-4
24-SEP-90
PLOT* 100.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORMALIZED DISTRIBUTION OF FADES/SECOND FOR MARCH 1989

10 FHULE

1 UNDERDENSE (D
10OVEROENSE&

SPORADIC-E +
-2 A9LL TRA ILS X(

10 -L ALL EVENTS 0

0 2 4 6 a 10 12 14
FADE/SEC

THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREQUENCY - 35 MHZ
NORMALIZING FACTORS:
UNDER :10284. OVER : 9885. SPOR-E : 2094.
TRAILS :20169. EVENTS :22263.

tIENU*109,02-4
24-SEP-90
PLOT* 101.00

0 NORMALIZED DISTRIBUTION OF FADES/SECOND FOR MARCH 1989
10

10 1UNDERDENSE (D

SPORi9OIC-E +
-2 ALL TRAILS X<

10 -ALL EVENTS 0

10
0 2 4 6 8 10 12 14

FADE/SEC
THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREQUENCY - 45 MHZ
NORMALIZING FACTORS:
UNDER : 7025. OVER : 5466. SPOR-E : 253.
TRAILS :12491. EVENTS :12744.

MENU'.109,02-4
34-SEP-90
PLOT* 102.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM

0 NORMALIZED DISTRIBUTION OF FADES/SECOND FOR MARCH 1989

10 lTHULE

UNOEROENSE CD
- OVEROENSE A

10 SPORADIC-E +
ALL TRAILS x
ALL EVENTS 0

-2

0 2 4 6 8 10 12 14
FADE/SEC

THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREQUENCY - 65 MHZ
NORMALIZING FACTORS:
UNDER : 1889. OVER : 706. SPOR-E : 5.
TRAILS : 2595. EVENTS : 2600.

MENU109 02-4
24-SEP-96
PLOT* 103.00

0 NORMALIZED DISTRIBUTION OF FADES/SECONO FOR MARCH 1989
10

-1 UNOEROENSE (D

10OVERDENSE A
SPORROIC-E +

-2 ALL TRAILS X

10 ALL EVENTS 0

-3
10 .

O, 2 4 6 8 10 12 14
FADE/SEC

THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREQUENCY - 85 MHZ
NORMALIZING FACTORS:
UNDER : 819. OVER : 304. SPOR-E : 8.
TRAILS : 1123. EVENTS : 1131.

MeNUlO 02-4
24-SEP-9
PLOT. 104.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORMALIZED DISTRIBUTION OF FADES/SECOND FOR MARCH 1989

THULE

UNDERDENSE 0
-1 OVERDENSE A

10 SPORADIC-E +ALL TRAILS X
ALL EVENTS '

-2

1 0 ' . . . .. . . . . . . . . , . . . . , . . . . , . . . . ,
0 2 4 6 8 10 12 14

FADE/SEC
THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREQUENCY - 104 MHZ
NORMALIZING FACTORS:
UNDER : 530. OVER : 239. SPOR-E : 1.
TRAILS : 769. EVENTS : 769.

MENUuIO9,02-4
24-SEP-90
PLOT* 105.00

O NORMALIZED DISTRIBUTION OF FADES/SECOND FOR MARCH 1989
10

UNDERDENSE 0
-1 OVERDENSE A

10 SPORADIC-E +
ALL TRAILS X
ALL EVENTS 0

-2
10

0 2 4 6 8 10 12 14
FADE/SEC

THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREQUENCY - 147 MHZ
NORMALIZING FACTORS:
UNDER : 51. OVER : 30. SPOR-E : 1.
TRAILS : 81. EVENTS : 81.

MENU*109,02-4
24-SeP-90
PLOT* 106.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 AVERAGE FADES/SECOND VS TIME FOR MARCH 1989

THULE

35 MHZ D
45 MHZ
65 MHZ +
85 MHZ X
104 MHZ
147 MHZ

10 q .. I .. .... I . . . . . . .1 1. 1. 1 6 ..1 I I ... 1. .11
0 2 4 6 8 10 12 14 16 18 20 22 24

TOO(UT)
THE EVENT CLASS IS UNOEROENSE AND OVERDENSE TRAILS
THE 24 HOUR FADES/SECOND AVERAGES ARE:
6.137 5.966 5.341 5.114 4.814 5.651

MENIJ.109 .07-1
24-SEP-90
PLOT* 107.00

0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR MARCH 1989
10

-110 35 MHZ (D
45 MHZ
65 MHZ +

-2 85 MHZ X
10 104 MHZ

147 MHZ +

-310

0.0 0.10.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

DURATION
THE TIME OF DAY IS 0 : 24 HOURS U.T.
THE EVENT CLASS IS UNOEROENSE AND OVEROENSE TRAILS
NORMALIZING FACTORS:
35MHZ : 90638. 45MHZ : 52300. 65MHZ : 8343.
85MHZ : 3355. 104MHZ : 2305. 147MHZ : 195.

MENUwO,9 05-4
24-SEP-9
PLOT* 108.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR MARCH 1989

10 THULE
-1

10 1 UNOEROENSE 0
OVERDENSE
SPORADIC-E +

-2 ALL TRAILS X
10 ALL EVENTS 0

-3
10 *,...... .

0.0 0.10.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

DUR9TION
THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREOUENCY - 35 MHZ
NORMALIZING FACTORS:
UNDER : 30681. OVER : 59957. 5POR-E : 215104.
TRAILS : 90638. EVENTS : 305742.

MENIJ*lOS 06-4
24-SEP-9
PLOT* 109.00

0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR MARCH 1989
10

-1

10 UNDERDENSE 0
OVERDENSE
SPORADIC-E +

-2 ALL TRAILS X
10 ALL EVENTS 0

-310
0-.0 0.10.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

OURATION
THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREOUENCY - 45 MHZ
NORMALIZING FACTORS:
UNDER ; 19301. OVER : 32999. SPOR-E : 52878.
TRAILS : 52300. EVENTS : 105178.

MENU-109 06-4
24-sEP-9
PLOT* 110.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR MARCH 1989

10 'THULE

10 UNDEROENSE (OVERDENSE A

SPORAOIC-E +
-2 ALL TRAILS X
-2 ALL EVENTS 0

10

0.0 0.10.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
DURATION

THE TIME OF ORY IS 0 : 24 HOURS U.T.
FREQUENCY - 65 MHZ
NORMALIZING FACTORS:
UNDER : 4174. OVER : 4169. SPOR-E : 4189.
TRAILS : 8343. EVENTS : 12532.

MENUu 109 06-4
24-SEP-9
PLOT* 111.00

0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR MARCH 1989
10

-1
10 UNOERDENSE 0OVERDENSE A

SPORADIC-E +
ALL TRAILS X

102 ALL EVENTS 0

-3
10

a 0 0.10.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

DURATION
THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREQUENCY - 85 MHZ
NORMALIZING FACTORS:
UNOER : 1734. OVER : 1621. SPOR-E : 4477.
TRAILS ; 3355. EVENTS : 7832.

rIENU*109 06-4
24-SEP-9
PLOT- 112.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
10 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR MARCH 1989io .... ..... .......'' ". . . " .....''' H L

THULE

I01 UNDERDENSE (DOVERDENSE A

SPORADIC-E +
-2 ALL TRAILS X

10 ALL EVENTS 0

-3

0.0 0.10.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

DURATION
THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREQUENCY - 104 MHZ
NORMALIZING FACTORS:
UNDER : 888. OVER : 1417. SPOR-E : 85.
TRAILS : 2305. EVENTS : 2390.

MENUu 109,08-
24-SEP-90
PLONs 113.00

0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR MARCH 1989
10

10 1 UNOEROENSE (D
OVERDENSE A
SPORHOIC-E +

-2 ALL TRAILS X
10 ALL EVENTS 0

-3

10 ....
0.0 0.10.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

DURATION
THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREQUENCY - 147 MHZ
NORMALIZING FACTORS:
UNDER : 76. OVER : 119. SPOR-E 3 1.
TRAILS : 195. EVENTS : 195.

ENA109,06-4
24-SP-90
PLOT* 114.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
% LINK-UP BY TIME-PERIOD VS DAY.TOO MARCH 1989

THULE

1035 MHz (D100 ~45 MHZ
65 MHZ +
85 MHZ X
104 MHZ
147 MHZ +

1 3 5 7 9 1113'p15 17 1921 23 2527 2931
DAY. TOD

BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

meNU. 10,01-1
24-SEP-90
PLOT* 115.00

8 NOISE-TEMP (KELVIN) VS OAY.TOO MARCH 1989
10...... ri"i " il"il a ..

10

10 35 MHZ Q0

10 45 MHZ A

10 LI lA&A A85 MHZ X
10 Mz

1014Mz +

10

1 3 5 7 9 11 13 15 17 19 21 23 252729 31
DAY. TOO

BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

Mu 105,06-1
24-SEP-90
PLOT* 116.00
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PLOT 117

PLOT 118 RIOMETER 2 DATA UNAVAILABLE

t00 Ldb RIOIIETER I
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1 .0 3

PLOT 119

PLOT 120 RIOMETER 2 DATA UNAVAILABLE

*1000 outntrXams

-100 PLOT 121

-lowPLOT 122#1000

-1000 PLOT 123
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APPENDIX C

STATISTICS FOR APRIL 1989
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2__ARRIVAL RATE (M/MIN) VS TOD(UT) APRIL 1989

'0 1 11 1 1  1 1 1 1 THLE

UNDERDENSE (D
OVERDENSE A

10 ALL TRAILS +

0 2 4 6 8 10 12 14 16 18 20 22 24
TOO (UT)

EXCEEDING -126.0 DM RSL
FREQUENCY - 35 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORADIC-E -240 SECONDS

tIENU*1OI 05-2

PLOT* 1.00

2 ARRIVAL RATE (M/MIN) VS TOD(UT) APRIL 1989
10 i r i I i r *: i

UNDERDENSE 0D
1 OVERDENSE &

10 ALL TRAILS +

0 2 4 6 8 10 19 14 16 18 20 22 24
TOOD(Ut)

EXCEEDING -126.0 DM RSL
FREQUENCY -45 MHZ
POLARIZATION - HORIZONTAL
M'AXIMUM DOWN TIME DUE TO SPORAOIC-E -240 SECONDS

MENUiOI0 05-2
25-SEP-9
PLOT. 2.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 ARRIVAL RATE (M/MIN) VS TOOCUT) APRIL 1989

10 -THULE

UNDEROENSE (D
0' OVEROENSE A

100 ALL TRAILS +

0 2 4 6 8 10 12 14 16 18 20 22 24
TOD (UT)

EXCEEDING -126.0 08M RSL
FREQUENCY - 65 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E - 240 SECONDS

MENU. 101,05-2
25-SEP-90
PLOT* 3.00

1 ARRIVAL RATE (M/MIN) VS TODfUT) APRIL 1989
10 ill" il -~ ill"* ill's il il

10 UNDERDENSE (0
OVERDENSE A
ALL TRAILS +

-1
10

O 2 4 6 8 10 19 14 16 18 20 22 24
TOD ( Ut)

EXCEEDING -126.0 0DM RSL
FREQUENCY - 85 MHZ
POLARIZATION - HORIZONTAL
MA9XIMUM DOWN TIME DUE TO SPORAOIC-E -240 SECONDS

IICNtJ*IOI 05-2
25-SEP-96
PLOT. 4.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 *ARRIVAL RATE (M/MIN) VS TOO(UT) APRIL 1969

10 *I....~~* *~~ '** *'* ~"i***i**~I....THULE

10 0-UNOEROENSE (D

ALL TRAILS +

1

10-

10.
0 2 4 6 8 10 12 14 16 16 20 22 24

TOD (UT)
EXCEEDING -126.0 08M RSL
FREQUENCY - 104 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORADIC-E -240 SECONDS

tIENU*1O1 ,05-2
25-SEP-90
PLOT* 5.00

0 ARRIVAL RATE (M/MIN) VS TOO(UT) APRIL 1969

1

10 1UNOEROENSE (D
OVEROENSE &

ALL TRAI1LS +

-2

10

O 2 4 6 3 10 12 14 16 18 20 22 24
TOOD(UT)

EXCEEDING -126.0 08M RSL
FREQUENCY - 147 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E -240 SECONDS

MENU*1OI 05-2
25-SEP-9 6

PLOT* 6.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1ARRIVAL RATE (M/MINJ VS TOD(UT) APRIL 1989

UNDEROENSE0
OVEROENSEA

ALL TRAILS +

0 2 4 6 B 10 12 14 16 16 20 22 24
TOD (UT)

EXCEEDING -116.0 DBM RSL
FREOUENCY - 35 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORADIC-E -240 SECONDS

fIENUs 101 05-2
25-SEP-9
PLOTs 7.00

1 ARRIVAL RATE (M/MIN) VS TOD(UT) APRIL 1969

UNDERDENSE (D
0 .,.....................OVERDENSE A

10 AILL TRAILS +

10
0 2 4 6 8 10 12 14 16 18 20 22 24

* TODU(UT)
EXCEEDING -116.0 DM RSL
FREQUENCY - 45 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORADIC-E -240 SECONDS

MENU.1O1 05-2
25-SEP-016
PLOT* 8.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
o ARRIVAL RATE (M/MJN) VS TOD(UT) APRIL 198910 .. .

THULE

UNDEROENSE (D
OVEROENSE A

ALL TRAILS +

1 _______________________________

0 2 4 6 8 10 12 14 16 18 20 22 24
TOD (UT)

EXCEEDING -116.0 DBM RSL
FREQUENCY - 65 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E -240 SECONDS

tIENUa 101,05-2
25-SEP-90
PLOT* 9.00

o ARRIVAL RATE (M/MIN) VS TOO WT) APRIL 1989
10

UNOERDENSE 0D
-1 OVEROENSE A

10 AILL TRA ILS +

10 *~~~~.......i .. .i..1i......:...i...i...:......i..

0 2 4 6 8 10 12 14 16 18 20 22 24
TOD (UT)

EXCEEDING -116.0 0GM RSL
FREOUENCY - 85 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPDRfiDIC-E - 240 SECONDS

MEN~U*10 05-2
2s-sep-i6
PLOT. 10.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 ARRIVAL RATE (M/MIN) VS TOO(UT) APRIL 1989

10 i..
THULE

UNOERDENSE (D
OVEROENSE

-1 ALL TRAILS +
10

-2

0 2 4 6 8 10 12 14 16 18 20 22 24
TOOD(UT)

EXCEEDING -116.0 DBM RSL
FREQUENCY - 104 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORHOIC-E - 240 SECONDS

tIENU.101 ,05-2
25-SEP-90
PLOT* 11.00

-1 ARRIVAL RATE (M/MIN) VS TOO(UT) APRIL 1969
10 ............................ I** **

UNOERDENSE 0

-2 OVERDENSE A
10 ALL TRAILS +

0 2 4 6 8 1O 12 14 16 18 20 22 24
TOOD(Ut)

EXCEEDING -116.0 DOM RSL
FREQUENCY - 147 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORADIC-E -240 SECONDS

MENU*1OI 05-2
25-SEP-96
PLOT* 12.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 ARRIVAL RATE (M/MIN) VS TOD(UT) APRIL 1989

10............ P~", 1.... 1...HUL

UNOERDENSE (D

0 OVEROENSE Ai

-1#

0 2 4 6 8 10 12 14 16 18 20 22 24
TOO ( UT)

EXCEEDING -106.0 OM RSL
FREQUENCY - 35 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORADIC-E -240 SECONDS

MIENU*O 10 5-2
25-SEP-9
PLOT* 13.00

1 ARRIVAL RATE (M/MIN) VS TOD(UT) APRIL 1989
10.........'I

- ~UNDERDENSE (D

0Q OVERDENSE A

0-

O 2 4 6 8 10 19 14 16 18 20 22 24
TOO (UT)

EXCEEDING -106.0 DM RSL
FREQUENCY - 45 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORADIC-E - 240 SECONDS

IIENUsIOI 05-2
25-SEP-96
FLOTs 14.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 ARRIVAL RATE (M/MIN) VS TOOCUT) APRIL 1989

10 * ' ' 1 '

UNOERDENSE (0
OVEROENSE A

10ILL TRAILS +

0 2 4 6 8 10 12 14 16 16 20 22 24
TOD ( UT)

EXCEEDING -106.0 08M RSL
FREQUENCY - 65 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E -240 SECONDS

MENU*1OI 05-2
25-SEP-9
PLOT* 15.00

-1 ARRIVAL RATE (M/MIN) VS TOD(UT) APRIL 1969

UNOEROENSE (D

-2 OVERDENSE A
10 ALL TRA ILS +

10 .... I.I..I
O 2 4 6 8 10 12 14 16 16 20 22 24

TOO ( UT )
EXCEEDING -106.0 DBM RSL
FREQUENCY - 85 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORADIC-E -240 SECONDS

tIENIU*10 05-2
25-s-S
PLOT* 16.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
-1 ARRIVAL RATE (M/MIN) VS TOO(UT) APRIL 1989

10 .. .. ... .. ... .. .
THULE

UNOERDENSE (D
-2 OVERDENSE A

10 ALL TRIILS +

-3

0 2 4 6 8 10 12 14 16 18 20 22 24
TOOD(UT)

EXCEEDING -106.0 DOM RSL
FREQUENCY - 104 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E -240 SECONDS

MENUsIOt 05-2
25-SEP-9
PLOT* 17.00

-1 ARRIVAL RATE (M/MINJ VS TOD(UT) APRIL 1989
10 ~A.~ " *' " .......

UNOEROENSE (D
-2 OVEROENSE A

10 ALL TRA ILS +

10 *.I .iloo if..I..I......11 or! ill fill 11111.. ..
0 2 4 6 8 10 I 14 16 18 20 22 24

TOOD(UT)
EXCEEDING -106.0 DM RSL
FREQUENCY - 147 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E -240 SECONDS

MDPNUIOI 05-2

PLOT* 18.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 ARRIVAL RATE (M/MIN) VS THRESH DBM APRIL 1989

10 I I ITHULE

10 :
O* UNDERDENSE 0

10 7OVEROENSE &
1 ALL TRAILS +

10
-2

10
-3.

10
-135 -130 -125 -120 -115 -110 -105 -100 -95

THRESH DBM
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 35 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM GOWN TIME DUE TO SPORAOIC-E - 210 SECONDS

tIENUuIOI 06-2

PLOT* 19.00

1 ARRIVAL RATE (M/MIN) VS THRESH 0DOM APRIL 1969
10 . . . . .

10 0UNDEROENSE (D

ALL TRA ILS +

10

10
-135 -130 -125 -120 -115 -110 -105 -100 -95

THRESH OBM
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 45 MHZ
POLARIZATION -HORIZONTAL
MAXIMUM GOWN TIME DUE TO SPORAOIC-E -240 SECONDS

?IENUSlIt 0-2
25-SEP-6
PLOTo 20.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 ARRIVAL RATE (M/MIN) VS THRESH DBM APRIL 1989

10 THULE
10

10 UNOEROENSE 0
OVEROENSE A

10 ALL TRAILS +

-21
10

10 5 .... . .. . .i . . . .i . . . .i . .

-135 -130 -125 -120 -115 -110 -105 -100 -95

THRESH DBM
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 65 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME OUE TO SPORAOIC-E - 240 SECONDS

tCNUslOt 06-2
25-SEP-9
PLOT* 21.00

1 ARRIVAL RATE (M/MIN) VS THRESH OBM APRIL 1989
10 . . . . .., '

0
10 UNOERDENSE 0

OVEROENSE A
t10-  ALL TRAILS +

10

-3
1 0 . .. o f . . . . . .. . . .1 . .. . . ..

-135 -130 -125 -120 -115 -110 -105 -100 -95

THRESH OBM
THE TIME OF DRY I5 0 - 24 HOURS U.T.
FREQUENCY - 85 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E = 240 SECONDS

IICNU.101 06-2
25-SEP-9
PLOT* 22.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
I ARRIVAL RATE (M/MIN) VS THRESH DM APRIL 1989

0-
10 UNDEROENSE (D

OVERDENSE A
10 ALL TRA ILS +

-2
10T

10
-135 -130 -125 -120 -115 -110 -105 -100 -95

THRESH DBM
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 104 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E -240 SECON0S

MENUnI1,06-2
25-SEP-90
PLOTs 23.00

0 ARRIVAL RATE (M/MIN) VS THRESH 08M APRIL 1989

1

10 UNDEROENSE (D
ALL TRA ILS +

10

-135 -130 -125 -120 -115 -110 -105 -100 -95
THRESH OBM

THE TIME OF DAY 15 0 - 24 HOURS U.T.
FREOUENCY - 147 MHZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E -240 SECONDS

IIENU*IOI 06-2
25-SEP-96
PLOT* 24.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 ARRIVAL RATE (M/MIN) VS DRY.TOD APRIL 1989

THULE
10

10 A &WPAP 45 MHZ A

0" 104 MHZ10 - .

-1
10

-210.. .. . . . .. .

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31
DAY. TOO

EXCEEDING -126.0 DM RSL
TYPE OF METEOR TRAIL - UNOERDENSE AND OVERDENSE
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORBOIC-E 240 SECONDS

MENU, 101,03-2
25-SEP-90
PLOT* 25.00

1 ARRIVAL RATE (M/MIN) VS DAY.TOO APRIL 1989
10

0 0.45 MHZ A

-- 104 MHZ 0

10

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

DAY. TOO
EXCEEDING -116.0 OM RSL
TYPE OF METEOR TRAIL - UNDERDENSE AND OVERDENSE
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORADIC-E - 240 SECONDS

MENUwIGI 03-2

25-SEP-96
PLOT* 26.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
I ARRIVAL RATE (M/MIN) VS DAY.TOD APRIL 1989

10MH
THULE

14 MHZ 0

-2
10 .. .. 1 ... .. i . " ... h . '. ".. 1 .. tl

1 3 5 7 9 11 13 15 17 1921 23 25 27 2931
DAY. TOO

EXCEEDING -106.0 DBM RSL
TYPE OF METEOR TRAIL - UNDERDENSE AND OVERDENSE
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E - 240 SECONDS

MENU 101,03-2
25-SEP-90
PLOT* 27.00

ARRIVAL RATE (M/MIN) VS TOOUT) APRIL 1989
10.. .. ..

35 MHZ 0
0, j45 MHZ

10 65 MHZ +85 MHZ
104 MHZ
147 MHZ

-1

0 2 4 6 8 10 12 14 16 18 20 22 24
TOO(UT)

EXCEEDING 19.0 00 SNR
TYPE OF METEOR TRAIL - UNDERDENSE AND OVEROENSE
EFFECTIVE SYSTEM BANDWIDTH - 100.HZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORAOIC-E - 240 SECONDS
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL MENU. 102,01-2

25-SEP-90
PLOT* 28.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM

2 ARRIVAL RATE (M/MIN) VS SNR (0B) APRIL 1989
1 THULE
0 0 -35 

MHZ (D
10 45 MHZ A

65 MHZ +
-1 85 MHZ X

104 MHZ 0
-2 147 MHZ +

10
-3

10.. 
. . .. . .

0 5 10 15 20 25 30 35 40 45 50
SNR (DB)

THE TIME OF DAY IS 0 - 24 HOURS U.T.
TYPE OF METEOR TRAIL - UNDERDENSE AND OVERDENSE
EFFECTIVE SYSTEM BANDWIDTH - 100.HZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORADIC-E - 240 SECONDS
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

tHtAs 102 02-2

PLOT* 29.00

2 ARRIVAL RATE (M/MIN) VS DAY.TOD APRIL 1989
10

10 
45 MHZ 1

1004 'MHZ 0

1

3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

DAY. TOD
EXCEEDING 19.0 06 SNR
TYPE OF METEOR TRAIL - UNDERDENSE AND OVERDENSE
EFFECTIVE SYSTEM BANDWIDTH - 100.HZ
POLARIZATION - HORIZONTAL
MAXIMUM DOWN TIME DUE TO SPORADIC-E - 240 SECONDS
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

IENU- 102 0-2
25-SEP-06
PLOT* 30.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 DUTY CYCLE ABOVE RSL (Z) VS THRESH DM APRIL 1989

10. 
. H IL

10
o, UNOERDENSE .0

10 OVERDENSE A
-l SPORAIDIC-E +

1 ALL-EVENTS X
10

10

-135 -130 -125 -120 -115 -110 -105 -100 -95
THRESH OBM

THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 35 MHZ
POLARIZATION - HORIZONTAL

IIENUu 103,06-2
25-SEP-90
PLOT* 31.00

2 DUTY CYCLE ABOVE RSL VIX) VS THRESH DM APRIL 1989

10

10
0' UNOERDENSE 0D

10 OVERDENSE A
SPORADIC-E +

10 ALL-TRAILS X
10ALL-EVENTS 0

-2

10

-135 -130 -125 -120 -115 -110 -105 -100 -95
THRESH DBM

THlE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 45 MHZ
POLARIZATION - HORIZONTAL

MIENU* 103 02
25-SEP-
PLOT. 32.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
I DUTY CYCLE ABOVE RSL (/)VS THRESH OBM APRIL 1969

10 I'** ... , I...ITHULE
0-

10
UNDERDENSE (D
OVERDENSE A
SPORADIC-E +
ALL-TRAILS X(

10 2ALL-E VENTS 0

10 . .

-135 -130 -125 -120 -115 -110 -105 -100 -95

THRESH DBM
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 65 MHZ
POLARIZATION - HORIZONTAL

IIENU*1O3 06-2
25-SEP-9
PLOT* 33.00

O DUTY CYCLE ABOVE RSL (Z) VS THRESH DBM APRIL 1969

1

10 UNDERDENSE (D

SPORADIC-E +
-2 ALL-TRAILS X

10 ALL-EVENTS 0

-135 -130 -125 -120 -115 -110 -105 -100 -95

THRESH DBM
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 65 MHZ
POLARIZATION - HORIZONTAL

MENU*103 06-2
2s-sF7-i6
PLOT* 34.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 DUTY CYCLE ABOVE RSL {MJ VS THRESH DBM APRIL 1969

10 I...., ITHULE

1 UNDERDENSE 0OVERDENSE&

SPORADIC-E +
2 LL-TRAILS X

10 ALL-EVENTS 0

-3
10 ...

-135 -130 -125 -120 -115 -110 -105 -100 -95

THRESH DBM
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREOUENCY - 104 MHZ
POLARIZATION - HORIZONTAL

MENU 103,06-2
25-SEP-90
PLOTo 35.00

-1 DUTY CYCLE ABOVE RSL (X) VS THRESH DBM APRIL 1989
10 -

UNDERDENSE 0

-2 OVERDENSE &
10 SPORADIC-E +

LL-TRHILSX
ALL-EVENTS 0

-3
10

-135 -130 -125 -120 -115 -110 -105 -100 -95

THRESH DBM
THE TIME OF DAY 15 0 - 24 HOURS U.T.
FREOUENCY - 147 MHZ
POLARIZATION - HORIZONTAL

IENU"103 06-2
25-SP-96
PLOTo 36.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 DUTY CYCLE ABOVE RSL (Z.) VS TOO(UT) APRIL 1989

10 I**~t***I** I** I** *~~ *** '**I***t"* THULE

......... UNDERDENSE 'CD
I OVERDENSE

10SPORA I C-E +

ALL-E VENTS 0Z

10 f ., . .... 1 ,.,i 111-i .. .11 1i I ...I 1 * . . ... .... I
O 2 4 6 8 10 12 14 16 18 20 22 24

TOD (UT)
THRESHOLD - -126.0 DBM RSL
FREOUENCY - 35 MHZ
POLARIZATION - HORIZONTAL

MIENUm1O3 07-2
2S-SEP-96
PLOT* 37.00

2 DUTY CYCLE ABOVE RSL U!%) VS TOD(UT) APRIL 1989

10 1 ..... UNOERDENSE CD
- SPORAOIC-E +

0o ALL-TRA9ILS X
10 A LL-EVENTS 0

10
O 2 4 6 8 10 12 14 16 18 20 22 24

TODO(UI)
THRESHOLD -- 126.0 DBM RSL
FREQUENCY 4 5 MHZ
POLARIZATION - HORIZONTAL

MENUs 103 ,07-2
25-SEP-90
PLOT* 38.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 DUTY CYCLE ABOVE RSL WZ VS TOD(UT) APRIL 1989

10 0-UNDERDENSE 0C

_ SPORADIC-E +
-1 ALL-TRAILS X

10 ALL-EVENTS 0

-2

0 2 4 6 8 10 12 14 16 16 20 22 24
TOD (UT )

THRESHOLD - -126.0 DBM RSL
FREOUENCY - 65 MHZ
POLARIZATION - HORIZONTAL

MlENU*s 103 07-2
25-SEP-96
PLOT* 39.00

0 DUTY CYCLE ABOVE RSL W~ VS TOD(UT) APRIL 1989
10I** *"**......

UNOEROENSE 0
OVERDENSE &

10 SPORAOIC-E +
* LL-TRAILS X

ALL-EVENTS 0)

0 2 4 6 8 10 12 14 16 18 20 22 24
TOD (UT)

THRESHOLD - -126.0 DBM RSL
FREOUENCY - 85 MHZ
POLARIZATION - HORIZONTAL

MENU*O 10 7-2
25-SEP-9
PLOTw 40.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
O DUTY CYCLE ABOVE RSL (7)VS TOO(UT) APRIL 1989

UNDERDENSE (D
aleOVEROENSE A

10 SPORADIC-E +
ALLTRALSX

ALL-EVENTS 0

0 2 4 6 8 10 12 14 16 18 20 22 24
TOOD(UT)

THRESHOLD - -126.0 DBM RSL
FREQUENCY - 104 MHZ
POLARIZATION - HORIZONTAL

MENU* 103 07-2
25-SEP-96
PLOT* 41 .00

0 DUTY CYCLE ABOVE RSL V S TOD(UT) APRIL 1969

-1
10 UNOEROENSE 0D

OVEROENSE A
SPORA I C-E +

-2-ALL-TRAILS X
10. ALL-EVENTS 0

O 2 4 6 8 10 1 14 16 18 20 22 24
TOD (UT)

THRESHOLD - -126.0 DOM RSL
FREQUENCY - 147 MHZ
POLARIZATION - HORIZONTAL

IIENU#1OS 07-2
25-SEP-96
PLOTs 42.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 DUTY CYCLE ABOVE RSL WX VS TOOCUT) APRIL 1989

UNOERDENSE (D
OVERDENSE &~

10 SPORAD]C-E +
ALLTRALSX

AiLL-EVENTS 0

0 2 4 6 6 10 12 14 16 16 20 22 24
TOD (UT)

THRESHOLD - -116.0 DBM RSL
FREQUENCY - 35 MHZ
POLARIZATION - HORIZONTAL

IICMJ.103,07-2
25-SEP-90
PLOT* 43.00

1 DUTY CYCLE ABOVE RSL WX VS TODIUT) APRIL 1989
10 *~ ~**~'** ~~'I...

UNOEROENSE 0D
0, OVEROENSE &

10 5PORADIC-E +
ALL-TRAILS X
ALL-EVENTS c'

1

O 2 4 6 8 10 12 14 16 16 20 22 24
TOD (UT)

THRESHOLD - -116.0 DBM RSL
FREQUENCY - 45 MHZ
POLARIZATION - HORIZONTAL

MlENUsIO3 07-2
2s-sep-i6

PLOT* 41.00

165



GEOPHYSICS LAB METEOR SCATTER PROGRAM
I DUTY CYCLE ABOVE RSL ()VS TOD(UT) APRIL 1989

10 THULE

10 0- UNOEROENSE (D

SPORAD]C-E +
-1 AILL-TRAILS X(

10 FILL-EVENTS 0

-2--

0 2 4 6 8 10 12 14 16 18 20 22 24
TOD (UT)

THRESHOLD - -116.0 DBM RSL
FREQUENCY - 65 MHZ
POLARIZATION - HORIZONTAL

IIEIUu 103 07-2
2s-scp-i6
PLOT* 15.00

0 DUTY CYCLE ABOVE R5L WX VS TOD(UT) APRIL 1989
10 ...........I". .

UNOERDENSE 0D
-1 OVEROENSE A

10SPORADIC-E +10 ALL-TRAILS X
AILL-EVENTS* 0

-2
10 ~....I....I....I....I....I....

O 2 4 6 8 10 12 14 16 18 20 22 24
TOD (UT)

THRESHOLD -- 116.0 DBM RSL
FREQUENCY -85 11HZ
POLARIZATION - HORIZONTAL

tIENU*103 07-2
25-scp-96
PLOT* 16.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 DUTY CYCLE ABOVE RSL (.) VS TOD(UT) APRIL 1989

10 THULE

UNDERDENSE (D
_] OVERDENSE &

10 SPORAD]C-E +ALL-TRAILS X

A LL-EVENTS 0

-2 __

0 2 4 6 8 10 12 14 16 18 20 22 24
TOD(UT)

THRESHOLD - -116.0 DBM RSL
FREOUENCY - 104 MHZ
POLARIZATION - HORIZONTAL

IIENU*IO3 07-2
25-SE:P-96
PLOT* 47.00

-1 DUTY CYCLE ABOVE RSL (X) VS TOD(UT) APRIL 1989
10

UNDERDENSE (D
-2 OVERDENSE &

10 SPORADIC-E +
ALL-TRAILS X
ALL-EVENTS 

-3
10

0 2 4 6 8 10 12 14 16 18 20 22 24
TOD(UT)

THRESHOLD - -116.0 DBM RSL
FREDUENCY - 147 MHZ
POLARIZATION - HORIZONTAL

MENU*103 07-2

PLOT* 48.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 DUTY CYCLE ABOVE RSL MX) VS TOD(UT) APRIL 1989

10 .. . .... .... 1.... ,' ... ...., .... ill - i , l. , i.... 1.... T H U LE.10 THULE

10 UNDERDENSE 0
OVERDENSE &
SPORROIC-E +

0 RLL-TRRILS X
10 ALL-EVENTS

-1
10 .... . .I 1 .1 1i 1 .1 i .... i .... I .... ... .I .. .. . ... . .

0 2 4 6 8 10 12 14 16 18 20 22 24
TOO(UT)

THRESHOLD - -106.0 DBM RSL
FREOUENCY - 35 MHZ
POLARIZATION - HORIZONTAL

MCNU.103 07-2
25-SEP-96
PLOT- 49.00

1 DUTY CYCLE ABOVE RSL (W) VS TOD(UT) APRIL 1989

0
10 UNDERDENSE (D

OVERDENSE
SPORADIC-E +

-1 ALL-TRAILS X
10 ALL-EVENTS 0

10 , !.... !... .I , I ...
0 2 4 6 8 10 12 14 16 18 20 22 24

TOO(UT)
THRESHOLD - -106.0 DBM RSL
FREQUENCY - 45 MHZ
POLARIZATION - HORIZONTAL

MENU*103 07-2

PLOT. 50.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 DUTY CYCLE ABOVE RSL 1%) VS TOD(UT) APRIL 19B9

10
THULE

0
10 UNDERDENSE 0
-1 OVERDENSE

10 SPORAD]C-E +
ALL-TRAILS X

-2 ALL-EVENTS 0
10

-3
10 .. .I . . ..I ...I . . ..I ..! .. ..I .. ... 1. ...,

0 2 4 6 8 10 12 14 16 18 20 22 24
TOD(UT)

THRESHOLD - -106.0 DBM RSL
FREQUENCY - 65 MHZ
POLARIZATION - HORIZONTAL

MENU*103,07-2
25-SEP-90
PLOT* 51.00

O DUTY CYCLE ABOVE RSL I VS TOD(UT) APRIL 1989
10I* i : I I I I.. I*' I** I**

1

10 UNDERDENSE 0
OVERDENSE &

SPORADIC-E +
-2 +ALL-TRAILS X

10 - ALL-EVENTS 

-3
10

0 2 4 6 8 10 12 14 16 18 20 22 24
TOD(UT)

THRESHOLD - -106.0 DBM RSL
FREQUENCY - 05 MHZ
POLARIZATION - HORIZONTAL

MENU.103,07-2
25-SEP-90
PLOT. 52.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
-1 DUTY CYCLE ABOVE RSL (Z.) VS TOD(UT) APRIL 1989

UNDERDENSE 0)

-2 OVERDENSE &
10 SPORADIC-E +

ALL-EVENTS 0

-3
10 . .. ..1. .

0 2 4 6 8 10 12 14 16 18 20 22 24
TOD (UT)

THRESHOLD - -106.0 DBM RSL
FREQUENCY - 104 MHZ
POLARIZATION - HORIZONTIL

MIENU* 103 7-2
25-SEP-9
PLOT* 53.00

-2 DUTY CYCLE ABOVE RSL (W. VS TOD(UTJ APRIL 1989
10 : I , I 1 I... *~i

UNDERDENSE 0
OVERDENSE

SPORADIC-E +
ALL-TRAILS X
ALL-EVENTS 0

-3 A1
10 IdIf d64

O 2 4 6 8 10 12 14 16 18 20 22 24
TOD (U~T)

THRESHOLD - -106.0 08M RSL
FREQUENCY - 147 MHZ
POLARIZATION - HORIZONTAL

MCNJ*103 07-2
25-scp-96
PLOT* 54.00

170



GEOPHYSICS LAB METEOR SCATTER PROGRAM

2 DUTY CYCLE ABOVE RSL W%. VS DAY.TOD APRIL 1989

10 THULE
I.

10 45 MHZ

0 104 MHZ >

10

-2

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31
DAY. TOD

THRESHOLD - -126.0 DBM RSL
THE EVENT CLASS IS UNDERDENSE AND OVERDENSE TRAILS
POLARIZATION - HORIZONTAL

MENUs 103 09-2
25-sEP-96
PLOT* 55.00

DUTY CYCLE ABOVE RSL WX) VS DFY.TOD APRIL 1989
10

0-
10 45 MHZ

-1 104 MHZ
10

-2
10

-3

1 3 5 7 9 11 13 15 17 1921 23 25 27 29 31
DAY.TOD

THRESHOLD - -116.0 DBM RSL
THE EVENT CLASS IS UNDERDENSE AND OVERDENSE TRAILS
POLARIZATION - HORIZONTAL

MENUsI03 09-2
25-SEP-96
PLOTs 56.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
DUTY CYCLE ABOVE RSL 1%) VS DAY.TOO APRIL 1989

10 THULE

10
10 45 MHZ
-1 104 MHZ

-3
10

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

DAY. TOD
THRESHOLD - -106.0 DBM RSL
THE EVENT CLASS IS UNDERDENSE AND OVERDENSE TRAILS
POLARIZATION - HORIZONTAL

MENUuIO3 09-2

PLOT* 57.00

2 DUTY CYCLE ABOVE RSL (. VS DAY.TOD APRIL 1989
1 0 . . . .r* h i 'l ' i " " i * * * I.*. .

i

h 45 MHZ

101 A A 
104 MHZ 0

"£ £
A A

101

1 3 5 7 9 11 13 15 17 1921 2325272931

DAY. TOD
THRESHOLD - -126.0 DBM RSL
THE EVENT CLASS IS SPORADIC-E
POLARIZATION - HORIZONTAL

MCNU.03 0-2
25-SEP-9
PLOT* 58.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 DUTY CYCLE ABOVE RSL MI) VS DAY.TOD APRIL 19891 0 :. . , . ., " h ", ,. . ,.. .h , , . ., . ._ , . ., .... , .... ,.... , .. ..... ,i"l1" THULE

1010 Ih

1 I...

10 .... : ..,I*.. i .... ... *.. ... ... ... s'~ s' *** *** *** ' '

1 3 5 7 9 11 13 15 17 1921 2325272931
DAY. TOD

THRESHOLD - -116.0 DBM RSL
THE EVENT CLASS IS SPORADIC-E
POLARIZATION - HORIZONTAL

IEINUs 103,09-2
25-SEP-90
PLOT* 59.00

2 DUTY CYCLE ABOVE RSL (Z) VS DRY.TOD APRIL 1989
10 ..... ........... .... .... ..... ............

10A f."

1 0 0. 4:: A4 ~A A j5 M HZ10 .& I- 104 MHZ 0

AA

-2-
10A A

-3
10 .,.... ........ 1! .... ... 

1 3 5 7 9 11 13 15 17 1921 2325272931

DAY. TOD
TIRESHOLD - -106.0 DBM RSL
THE EVENT CLASS IS SPORADIC-t
POLAR IZAT ION - HORIZONTAL

MENU"IO3 09-2
25-SEP-96

PLOTw 60.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM

2 DUTY CYCLE ABOVE SNR (X) VS SNR (DB) APRIL 1989

10 THULE

0 35 MHZ 0
10 45 MHZ65 MHZ +

1 85 MHZ X
104 MHZ

-2 147 MHZ +
10
-3

lO . . .. . .0.. .I . . .... I .... I . . . ., . .

0 5 10 15 20 25 30 35 40 45 50
SNR (B)

THE TIME OF DAY 15 0 - 24 HOURS U.T.
THE EVENT CLASS IS UNDERDENSE AND OVERDENSE TRAILS
EFFECTIVE SYSTEM BANDWIDTH - IOO.HZ
POLARIZATION - HORIZONTAL
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

IENU 104,02-2
25-SEP-90
PLOT* 61.00

2 DUTY CYCLE ABOVE SNR (7. VS SNR (D) APRIL 198910 A. . ,. . . .., , . . . . '. . . .:. . '.... '....

10

35 MHZ 0D
10 45 MHZ

-165 MHZ +

10 85 MZ X• 104 MHZ 0
-2 147 MHZ +

10
-3.

10
0 5 10 15 20 25 30 35 40 45 50

SNR (OB)
THE TIME OF DAY 15 0 - 24 HOURS U.T.
THE EVENT CLS5 15 SPORHOIC-E AND METEOR TRAILS
EFFECTIVE SYSTEM BANDWIDTH - IOO.HZ
POLARIZATION - HORIZONTAL
BASED ON OBSERVED NOISE MEASUREMCNTS - VERTICAL

MENU*104 02-2
s-sep-i6

PLOT* 62.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
I DUTY CYCLE ABOVE SNR M7. VS TOD(UT) APRIL 1989

10 0-35 MHZ i

65 MHZ +
85 MHZ X

10 104 MHZ 0
147 MHZ +

0 2 4 6 B 10 12 14 16 18 20 22 24
TOD (UT)

SIGNAL-TO-NOISE RATIO - 19.0 OB
THE EVENT CLASS IS UNDERDENSE AND OVERDENSE TRAILS
EFFECTIVE SYSTEM BANDWIDTH - 100.HZ
POLARIZATION - HORIZONTAL
BASCD ON OBSERVED NOISE MEASUREMENTS - VERTICAL

MENU. 104,03-2
25-SEP-90
PLOT* 63.00

2 DUTY CYCLE ABOVE SNR W7. VS TOD(UT) APRIL 1989

10

10 35 MHZ 0D

0-45 MHZ A6
0. 65 MHZ +

10 -65 MHZ X

-1. 104 MHZ 1
10 147 MHZ +

-2 -

10 -..I.... i - d 1 1 fI..I...."i..ll..I
0 2 4 6 8 10 12 1416 162022 24

TOD (UT)
SIGNAL-TO-NOISE RATIO - 19.0 08
THE EVENT CLRSS IS SPORAOIC-E AND METEOR TRAILS
EFFECTIVE SYSTEM BANDWIDTH - 10.HZ
POLARIZATION - HORIZONTAL
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

MEN11*J0l 03-2
25-SEP-96
PLOT* 64.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
2 DUTY CYCLE ABOVE SNR (%I VS DAY.TOD RPRIL 1909

10 ITHULE

10 45 MHZ
0 104 MHZ 0

10

10

-21 0 , ,. 1, 1 .... .... #'. . .I .... $I .... a .. . .... 1 ..l .. .. ..: .. . . m ..

1 3 5 7 9 11 13 15 17 1921 23 25 27 29 31

DAY. TOD
SIGNAL-TO-NOISE RATIO - 19.0 DB
THE EVENT CLASS IS UNDERDENSE AND OVERDENSE TRAILS
EFFECTIVE SYSTEM BANDWIDTH - 100.HZ
POLARIZATION - HORIZONTAL
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

rNU* 104,09-2
25-SEP-90
PLOT* 65.00

2 DUTY CYCLE ABOVE SNR (X) VS DAY.TOD APRIL 1989
10 !'1 1', fill"" il- ill" I"" il il

10 45 MHZ

0 104 MHZ 0

1

10

-210 ...
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

DAY. TOD
SIGNAL-TO-NOISE RATIO - 19.0 OB
THE EVENT CLASS IS SPORAOIC-E AND METEOR TRAILS
EFFECTIVE SYSTEM BANDWIDTH - 100.HZ
POLARIZATION - HORIZONTAL
BASED ON OBSERVED NOISE MEASUREMENTS- VERTICAL

ICNUmlO4 0-2
25-SEP-9
PLOT* 66.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION APRIL 1989
1THULE

10 UNOEROENSE 0: OVERDENSE

SPORAD]C-E +
-2 ALL-TRRILS X

10 ALL-EVENTS <

-3 X
10 -0

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -126.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 35 MHZ
NORMALIZING FACTORS:
UNDER - 42159. OVER - 38834. SPOR-E - 42096.
TRAILS - 80993. EVENTS - 123089.

MENU 106,02-4
25-SEP-90
PLOT* 67.00

0 NORM. DISTRIBUTION VS DURATION APRIL 1989
10

10 UNDERDENSE 0OVERDENSEA
SPORRDIC-E +

-2 ALL-TRAILS X
10 ALL-EVENTS 0

-3
10 . I

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING -126.0 DBM RSL
THE TIME OF DRY 15 0 - 24 HOURS U.T.
FREQUENCY - 45 MHZ
NORMALIZING FACTORS:
UNDER - 22588. OVER - 20393. SPOR-E - 14332.
TRAILS - 42981. EVENTS - 57313.

IENU'106 02-4
25-sEP-96
PLOT* 68.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION APRIL 1989

THULE

1 UNDERDENSE (
OVERDENSEA
SPORADIC-E +

-2 ALL-TRAILS X
10 ALL-EVENTS 0

-3
10 ... .

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -126.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREOUENCY - 65 MHZ
NORMALIZING FACTORS:
UNDER - 8072. OVER - 2819. SPOR-E - 457.
TRAILS - 10891. EVENTS - 11348.

IENU*106,02-4
25-SEP-90
PLOT* 69.00

0 NORM. DISTRIBUTION VS DURATION APRIL 1989
10 A, .... ...

10 UNDERDENSE (
OVERDENSESPORADIC-E +

-2 ALL-TRAILS X
10 ALL-EVENTS 0

1 0 1......
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -126.0 DBM RSL
THE TIME OF DRY IS 0 - 24 HOURS U.-T.
FREQUENCY - 85 MHZ
NORMALIZING FACTORS:
UNDER - 4615. OVER - 1291. SPOR-E - 48.
TRAILS - 5906. EVENTS - 5954.

1CNIUsIO6 02-4
25-SEP-9
PLOT- 70.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION APRIL 1969

THULE

10 1 UNOEROENSE 0----, OVERDENSE

SPORADIC-E +

-2 ALL-TRAILS X
102  ALL-EVENTS 0

-3
10 ... .. .....

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -126.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREOUENCY - 104 MHZ
NORMALIZING FACTORS:
UNDER - 4499. OVER - 1247. SPOR-E - 97.
TRAILS - 5746. EVENTS - 5843. !tINU.106 02-4

25-SEP-96
PLOT* 71.00

0 NORM. DISTRIBUTION VS DURATION APRIL 1989
10 4

-1 UNDEROENSE (D

OVERDENSE

SPORADIC-E +
-2 ALL-TRAILS X

10 ALL-EVENTS 0

-3.
10 0.. . . . . . .. . I ...

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING -126.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 147 MHZ
NORMALIZING FACTORS:
UNDER - 828. OVER - 245. SPOR-E - 0.
TRAILS - 1073. EVENTS - 1073.

MENU- !6 02-4
2s-scp-i6
PLOT* 72.00

179



GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION APRIL 1989

10 THULE

10 1UNDERDENSE (D
OVEROENSE A6

SPORADIC-E +
-2 ALL-TRAILS X

10 - -- ZR--~n LL-EVENTS 0

-3.
10 . * ..

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING -116.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 35 MHZ
NORMALIZING FACTORS:
UNDER -12663. OVER -18351. SPOR-E - 21783.
TRAILS -31014. EVENTS -52797.

MENU. 106 02-4
25-SEP-96
PLOT* 73.00

0 NORM. DISTRIBUTION VS DURATION APRIL 1989
10

1

SPORADIC-E +
-2 LL-TRAILS X

10 H LL-EVENTS 0

-3-
10

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING -116.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 45 MHZ
NORMALIZING FACTORS:
UNDER - 6356. OVER - 7610. SPOR-E - 5671.
TRAILS -13966. EVENTS -19637.

MCNUsIO1 02-4
25-SEP96
PLOT* 74.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION APRIL 1989

10 THULE

10 UNOERDENSE 0OVERDENSE
SPORADIC-E +

-2 ALL-TRAILS X
10 ALL-EVENTS 0

-3.
0 . . . . 1 . . . . 1 . . . . i . ., . . . . . . 1 . .

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -116.0 DBM RSL
THE TIME OF DRY IS 0 - 24 HOURS U.T.
FREOUFNCY - 65 MHZ
NORMALIZING FACTORS:
UNDER - 2407. OVER - 1578. SPOR-E - 307.
TRAILS - 3985. EVENTS - 4292.

tENU* 106,02-4
25-SEP-90
PLOT* 75.00

0 NORM. DISTRIBUTION VS DURATION APRIL 1989
10

-1
10 UNDERDENSE 0

OVERDENSE &
SPORADIC-E +

-2 ALL-TRAILS X
10 ALL-EVENTS 0

-3
10 . .

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -116.0 DBM RSL
THE TIME OF DAY 15 0 - 24 HOURS U.T.
FREQUENCY - 85 MHZ
NORMALIZING FACTORS:
UNDER - 1250. OVER - 708. SPOR-E - 64.
TRAILS - 1958. EVENTS - 2022.

ME1-U106 02-4
2s-sEP-i 6

PLOT* 76.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION APRIL 1909

10 THULE

10 UNDERDENSE Q)

SPORADIC-E +

-2, ALL-TRAILS X
10 - ALL-EVENTS 0

-3
10

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 1.00
DURATION

EXCEEDING -116.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREOUENCY - 104 MHZ
NORMALIZING FACTORS:
UNDER - 1175. OVER - 677. SPOR-E - 119.
TRAILS - 1652. EVENTS - 1971.

MENU. 106,02-4
25-SEP-90
PLOT* 77.00

O NORM. DISTRIBUTION VS DURATION APRIL 1989
10

10 UNDEROENSE (D

SPORADIC-E +
-2- ALL-TRAILS X

10 ALL-EVENTS 0

10 11 .... 1. 1'.I
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DUR19T ION
EXCEEDING -116.0 DBM RSL
THE TIME oF DAY 15 0 - 24 HOURS U.T.
FREQUENCY - 147 MHZ
NORMALIZING FACTORS:
UNDER - 212. OVER - 115. SPOR-E - 0.
TRAILS - 327. EVENTS - 327.

MIEMO.10 02-4
25-SEP-9
PLOT* 78.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION APRIL 1989

10 THULE

10 UNDERDENSE CDOVERDENSEA

SPORRDIC-E +
-2- ALL-TRAILS X

10 ALL-EVENTS 0

-3
10 . . . . . . ... . . . . . . . .S S

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING -106.0 DM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREOUENCY - 35 MHZ
NORMALIZING FACTORS:
UNDER - 2440. OVER - 4452. SPOR-E - 4629.
TRAILS - 6892. EVENTS - 11521.

tIENUsO1 024
25-SEP-96-
PLOT* 79.00

0 NORM. DISTRIBUTION V5 DURATION APRIL 1989
10

10 UNDERDENSE (DOVERDENSE &
SPORADIC-E +

-2 ~ ALL-TRAILS X
10 RLL-EVENTS 0

-3
10

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING -106.0 DBM RSL
THE TIME OF DRY 15 0 - 24 HOURS U.T.
FREOUENCY - 45 MHZ
NORMALIZING FACTORS:
UNDER - 1108. OVER - 2022. SPOR-E - 1672.
TRAILS - 3130. EVENTS - 4802. IENU-106 02-4

25-sip-9
PLOT" 80.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
O NORM. DISTRIBUTION VS DURATION APRIL 1989

10 THULE

1
10 UNERDENSE A

SPORADIC-E +
-2- ALL-TRAILS X

10 A-.LL-EVENTS 0

10 . . . .1 1 .... 1 .... .. 1 ..

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING -106.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 65 MHZ
NORMAL IZING FACTORS:
UNDER - 316. OVER - 469. SPOR-E - 54.
TRAILS - 785. EVENTS 8 39.

ZIENUs 105 2-4
25-SCP-9
PLOT* 81.00

0 NORM. DISTRIBUTION VS DURATION APRIL 1969

10 UNDERDENSE (D
OVERDENSE A

SPORA I C-E +
.-2ALL-TRAILS X

-2 ALL-EVENTS 0
10t

-3

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURA9T ION

EXCEEDING -106.0 DBM, RSL
THE TIME OF DAY 15 0 - 24 HOURS U.T.
FREQUENCY - 85 MHZ
NORMALIZING FACTORS:
UNDER - 135. OVER - 219. SPOR-E - 126.
TRAILS - 354. EVENTS - 480.

MENU.106 02-4
25-siP-96
PLOT* 82.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION APRIL 1989

10 .THULE

-110 UNDERDENSE D
OVERDENSE

SPORADIC-E +
-2 ALL-TRAILS X

10 RLL-EVENTS 0

-310 .... I . . . .I . . .. I . . ,. I . . . . . . I . . ..

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING -106.0 DBM RSL
THE TIME OF DRY IS 0 - 24 HOURS U.T.
FREOUENCY - 104 MHZ
NORMALIZING FACTORS:
UNDER - 107. OVER - 217. SPOR-E - 44.
TRAILS - 324. EVENTS - 368.

MENU*106 02-4
25-SEP-9
PLOT* 83.00

0 NORM. DISTRIBUTION VS DURATION APRIL 1989
10

UNDERDENSE (
-1 OVERDENSE

10 SPORRDIC-E +10 L -TRAiILS5

ALL-EVENTS 0

-2
10

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING -106.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREOUENCY - 147 MHZ
NORMALIZING FACTORS:
UNDER - 20. OVER - 34. SPOR-E - 0.
TRAILS - 54. EVENTS - 54.

MENU-IO6 02-4
25-sEP-i6
PLOT* 84.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION APRIL 1989

THULE
-1

10 35 MHZ (0
45 MHZ
65 MHZ +

-2 85 MHZ X
10 104 MHZ 0

147 MHZ +

-3
10

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -126.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
THE EVENT CLASS IS UNDERDENSE AND OVERDENSE TRAILS
NORMALIZING FACTORS:
35MHZ - 80993. 45MHZ - 42981. 65MHZ - 10891.
85MHZ - 5906. 104MHZ - 5746. 147MHZ - 1073.

MENUsIO6 0I-4
25-SEP-96
PLOT* 85.00

0 NORM. DISTRIBUTION VS DURATION APRIL 1989

10 35 MHZ 0
45 MHZ
65 MHZ +
85 MHZ X

10 104 MHZ 0
147 MHZ +

-3
10 .... II

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING -116.0 DBM RSL
THE TIME OF DAY IS 0 - 24 HOURS U.T.
THE EVENT CLASS IS UNDERDENSE AND OVERDENSE TRAILS
NORMALIZING FACTORS:
35MHZ - 31014. 45MHZ - 13966. 65MHZ - 3985.
85MHZ - 1958. 104MHZ - 1852. 147MHZ - 327.

MENUu 00 01-4
25-SP-96

PLOTe 86.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION APRIL 1989

1
io .. '.. . .. ,,.. . ,' ,, . .. . ,,.. . r THULE

101  _J 35 MHZ C

45 MHZ &

65 MHZ +
-2, 85 MHZ X

10 2  104 MHZ147 MHZ +

I0 .... . .J .i

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

DURATION
EXCEEDING -106.0 DBM RSL
THE TIME OF DAY 1S 0 - 24 HOURS U.T.
THE EVENT CLASS IS UNDERDENSE AND OVERDENSE TRAILS
NORMALIZING FACTORS:
35MHZ - 6892. 45MHZ - 3130. 65MHZ - 785.
85MHZ - 354. 104MHZ - 324. 147MHZ - 54.

MINUsIOB 01-4
2S-SEP-MPLOT* 87.00

A AVER. DURATION (SEC.) VS RSL APRIL 1989
10 ......... .................

UNDERDENSE 0

0 OVERDENSE 6
10 . SPORADIC-E +

ALL-TRAILS X
ALL-EVENTS e

-1
10

-135 -130 -125 -120 -115 -110 -105 -100 -95
RSL

THE TIME OF DAY IS 0 - 24 HOURS U.T.
FREQUENCY - 35 MHZ

ENUs I 06-
25-SEP-e-
PLOT- 88.00
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GEOPHYSICS LAB iIETEOR SCATTER PROGRA9M
1 AVER. DURATION (SEC.) VS RSL APRIL 1989

10 ' ' I...,THULE

UNDERDENSE (D
0- OVEROENSE &

100 SPORADIC-E +
ALL-TRAILS X
ALL-EVENTS 'Z

-1

-135 -130 -125 -120 -115 -110 -105 -100 -95

RSL
THE TIME OF DAY 1S 0 - 24 HOURS U.T.
FREQUENCY - 45 MHZ

MENLUsIO6 06-1
25-sEP-96
PLOT* 59.00

I AVER. DURATION (SEC.) VS RSL APRIL 1989

10 olUNOEROENSE 0D
OVERDENSE

m= SPORAOIC-E +
ALL-TRA ILS X

10 ALL-EVENTS 0!

-2

-135 -130 -125 -120 -115 -110 -105 -100 -95

RSL
THE TIME OF DAY 15 0 - 24 HOURS U.T.
FREQUENCY - 65 MHZ

IIENi~aIOB 06-1
2s-scp-i6
PLOT* 90.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 AVER. DURATION (SEC.) VS RSL APRIL 1989

10
I... I*** *1THULE

10 0. UNDERDENSE (
OVERDENSE &

SPORADIC-E +
-1 ALL-TRAILS X

10 ALL-EVENTS 

-2

-135 -130 -125 -120 -115 -110 -105 -100 -95

RSL
THE TIME OF DAY 15 0 - 24 HOURS U.T.
FREOUENCY - 85 MHZ

IENUO6 06-1
25-SEP-9
PLOT* 91.00

1 AVER. DURATION (SEC.) VS RSL APRIL 1989
10

0 0-UNDERDENSE 0D10

OVERDENSE &
SPORADIC-E +

-1 ALL-TRAILS X
10 ALL-EVENTS 0

-2
10

-135 -130 -125 -120 -115 -110 -105 -100 -95

RSL
THE TIME OF DAY 15 0 - 24 HOURS U.T.
FREOUENCY - 104 MHZ

lENU*1OB 06-1
25-SEP-96
PLOT* 92.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 AVER. DURATION (SEC.) VS RSL APRIL 1989

THULE

UNDERDENSE 0
-1OVEROENSE &

10 SPORAD]C-E +
ALL-TRAILS X
ALL-EVENTS 0

-135 -130 -125 -120 -115 -110 -105 -100 -95
RSL

THE TIME OF DAY 15 0 - 24 HOURS U.T.
FREQUENCY - 147 MHZ

IIENUw 106,06-1
25-SEP-90
PLOT* 93.00

0 NORM. DISTRIBUTION VS DURATION APRIL 1969

-1
10 35 MHZ (D

65 MHZ +
-2 85 MHZ X

10 f104 MHZ 1
147 MHZ +

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING 19.0 08 SNR
THE TIME OF DRY IS 0 - 24 HOURS U.T.
THE EVENT CLASS IS UNDERDENSE AND OVERDENSE TRAILS
EFFECTIVE SYSTEM BANDWIDTH M, 100.HZ
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL
NORMALIZING FACTORS: EU170-35MHZ - 64090. 45MHZ - 35002. 65MHZ - 10408. 2NUUI7 04
85MHZ - 6936. 104MHZ - 7671. 147MHZ - 1315. PLOT* 94. 00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORM. DISTRIBUTION VS DURATION APRIL 1989

THULE

10 35 MHZ 0S 45 MHZ 1

65 MHZ +

-2- 85 MHZ x
10 - 104 MHZ o

147 MHZ +

-3-1 0 , ..... ..1 .... .. . .... I ....I . .., . .. .

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
DURATION

EXCEEDING 19.0 00 SNR
THE TIME OF DAY I5 0 - 24 HOURS U.T.
THE EVENT CLASS IS SPORADIC-E AND METEOR TRAILS
EFFECTIVE SYSTEM BANDWIDTH - 100.HZ
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL
NORMALIZING FACTORS:
35MHZ - 101330. 45MHZ - 48020. 65MHZ - 10851. MrN.U7O0-4

25-SEP-9
85MHZ - 6979. 104MHZ - 7774. 147MHZ - 1315. PLOT. 95.00

0 AVER. DURATION (SEC.) VS SNR (DOB) APRIL 1989
10. .I i'.'1 !

35 MHZ 0
45 MHZ
65 MHZ +
65 MHZ X
104 MHZ X
147 MHZ +

-1

0 5 10 15 20 25 30 35 40
SNR (DB)

THE TIME OF DAY IS 0 - 24 HOURS U.T.
THE EVENT CLASS IS UNOERDENSE AND OVERDENSE TRAILS
EFFECTIVE SYSTEM BANDWIDTH - 100.HZ
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

MEJJ107 05-1
PLOT 9.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
o AVER. DURATION (SEC.) VS SNR (00) APRIL 1989

THULE

35 MHZ (D
45 MHZ A
65 MHZ +
85 MHZ X
104 MHZ 0
147 MHZ +

1 . . .. . . . .. . . . . .

0 5 10 15 20 25 30 35 40
SNR (DB)

THE TIME OF DAY I5 0 - 24 HOURS U.T.
THE EVENT CLASS IS SPORAOIC-E AND METEOR TRAILS
EFFECTIVE SYSTEM BANDWIDTH - 100.HZ
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

MCNIJ.107 05-1

PLOT* 97.00

0 NORMALIZED DISTRIBUTION OF UNDERDENSE METEOR DECRY CONSTANTS
10

10 35 MHZ 0

65 MHZ +
-2 85 MHZ X

10 104 MHZ0
147 MHZ +

-3 -_ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

10'
0.0 0.5 1.0 1.5 2.0 2.5 3.0

TIME(SEC)
APR IL 1989
THE TIME OF DAY IS 0 :24 HOURS U.T.
NORMALIZING FACTORS:
35MHZ : 20230. 45MHZ :15950. 65MHZ : 9140.
85MHZ : 5871. 104MHZ : 6227. 147M11Z : 1007.

MIEU*1 0I -
25-SMP9
PLOT* 9e.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 AVERAGE UNDERDENSE TIME CONSTANT VS TIME FOR APRIL 1989

10 ..' ....... THULE

35 MHZ 0
-145 MHZ 1

10 65 MHZ +
85 MHZ X
104 MHZ 0
147 MHZ

-2
10 . .. I . .. I .. .. .. . .. .I . I . I . I ... 8,,

0 2 4 6 8 10 12 14 16 18 20 22 24
TOD (UT)

THE 24 HOUR AVERAGE TIME CONSTANTS ARE
0.315 0.248 0.127 0.096 0.079 0.056

ME~NU* 1O 2-1
25-SCP-9
PLOT* 98.00

0 NORMALIZED DISTRIBUTION OF FADES/SECOND FOR APRIL 1969
10

35 MHZ 0
-1 t 45 MHZ

10 65 MHZ +
85 MHZ x
104 MHZ 0
147 MHZ +

-2 L
1 0 . .O 2 4 6 8 10 12 14

FADE/SEC
THE TIME OF DAY 15 0 : 24 HOURS U.T.
THE EVENT CLASS 15 UNOERDENSE AND OVERDENSE TRAILS
NORMALIZING FACTORS:
35MHZ : 22612. 45MHZ : 14413. 65MHZ : 3631.
85MHZ : 1603. 104MHZ : 1210. 147MHZ : 129.

IENU. 01-4
2S-SEP-
PLOT* 100.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM

0 NORMALIZED DISTRIBUTION OF FADES/SECOND FOR APRIL 1989

10 =THULE
-I

10 UNDERDENSE 0OVERDENSE &

SPORADIC-E +

-2 -ALL 

TRAILS X

10 A ALL EVENTS 0

-3.
10 .. ... . .

0 2 4 6 8 10 12 14
FADE/SEC

THE TIME OF DAY 15 0 : 24 HOURS U.T.
FREQUENCY - 35 MHZ
NORMALIZING FACTORS:
UNDER : 11906. OVER : 10706. SPOR-E : 1430.
TRAILS 22612. EVENTS : 24042.

ENU.109,02-4
25-SEP-90
PLOT* 101.00

0 NORMALIZED DISTRIBUTION OF FADES/SECOND FOR APRIL 1989
10

-1
10 UNDERDENSE 0OVERDENSE A

SPORADIC-E +

-2- ALL TRAILS X
10 ALL EVENTS 0

10
0 2 4 6 8 10 12 14

FADE/SEC
THE TIME OF DRY IS 0 : 24 HOURS U.T.
FREQUENCY - 45 MHZ
NORMALIZ]ING FACTORS:
UNDER : 8280. OVER : 6133. SPOR-E : 176.
TRAILS a 14413. EVENTS : 14589.

tIENUaIO 024
25-SP-96
PLOT* 102.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORMALIZED DISTRIBUTION OF FADES/SECOND FOR APRIL 1989
10 'THULE

10 1 UNDERDENSE (D
OVERDENSE
SPORADIC-E +

-2 ALL TRAILS X
10 ALL EVENTS 0

10-3 -I

10 ' . . . .. . . . . . . . 1.. .. . .. i. .

0 2 4 6 8 10 12 14
FADE/SEC

THE TIME OF DAY 15 0 : 24 HOURS U.T.
FREQUENCY - 65 MHZ
NORMALIZING FACTORS:
UNDER : 2788. OVER : 843. SPOR-E : 10.
TRAILS : 3631. EVENTS : 3641.

MENtUe 109 02-1
25-SEP-96
PLOT* 103.00

0 NORMALIZED DISTRIBUTION OF FRDES/SECOND FOR APRIL 1989
10

UNDERDENSE CD
-1 OVERDENSE

10 SPORADIC-E +ALL TRAILS X
ALL EVENTS 0

-2
10

0 2 4 6 8 10 12 14
FADE/SEC

THE TIME OF DAY is 0 : 24 HOURS U.T.
FREQUENCY - 85 MHZ
NORMALIZING FACTORS:
UNDER : 1250. OVER : 353. SPOR-E : 1.
TRAILS : 1603. EVENTS : 1604.

tIENLJ109 02-4
25-sEP-9PLOT- 104.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM

0o NORMALIZED DISTRIBUTION OF FADES/SECOND FOR APRIL 1969
THULE

1
10 UNERDNSE 0

SPORADIC-E +
-2- ALL TRAILS X

10 -- ALL EVENTS 0

-3-

0 2 4 6 8 10 12 14
FADE/SEC

THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREOUENCY - 104 MHZ
NORMALIZING FACTORS:
UNDER : 877. OVER : 333. SPOR-E :2.
TRAILS : 1210. EVENTS : 1212.

MCNU*109 02-4
25-sEP-i6
PLOT* 10S.00

0 NORMALIZED DISTRIBUTION OF FADES/SECOND FOR APRIL 1989
10 . . . . . . . .

UNDERDENSE 0D
-1OVERDENSE A

10 SPORADIC-E +ALLTRALS X
ALL EVENTS 0

-2
10 . I..I....I....I

O 2 4 6 8 10 12 14
FADE/SEC

THE TIME oF DAY IS 0 : 24 HOURS U.T.
FREQUENCY - 147 MHZ
NORMALIZING FACTORS:
UNDER : 75. OVER : 54. SPOR-E :1.
TRAILS : 129. EVENTS : 129.

25-SEP 9-4
PLOTa 106.003
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a GEOPHYSICS LAB METEOR SCATTER PROGRAM
1 AVERAGE FADES/SECOND VS TIME FOR APRIL 1989

* ~10 1'-11E

35 MHZ (D
45 MHZ 16
65 MHZ +
65 MHZ X
104 MHZ
147 MHZ +

0 2 4 6 B 10 12 14 16 16 20 22 24
TOD (UT)

THE EVENT CLASS 15 UNDERDENSE AND OVERDENSE TRAILS
THE 24 HOUR FADES/SECOND AVERAGES ARE:
5.616 5.351 5.063 5.143 4.996 5.324

tIENU*IO9 07-1

PLOT* 107.00

0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR APRIL 1969
10

10 35 MHZ (D

65 MHZ +
-2 85 MHZ X

10 101 MHZ
147 MHZ +

-31
10 ..

0 .0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.6 0.9 1.0
* DURATION
THE TIME OF DRY IS 0 : 24 HOURS U.T.

* THE EVENT CLASS IS UNDERDENSE AND OVERDENSE TRAILS
NORMALIZING FACTORS:
35M1HZ : 109643. 45MHZ : 65993. 65MHZ : 11260.
8511HZ : 4445. 104MHZ : 3344. 147MHZ : 555.

IIENUm IO 05-

PLOT* 108.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR APRIL 1989

10 ITHULE
-1

10 UNDERDENSE 0
OVERDENSE A
SPORROIC-E +

-2- ALL TRAILS X
10 ALL EVENTS 0

-3
10

0.0 0.10.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
DURATION

THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREQUENCY - 35 MHZ
NORMALIZING FACTORS:
UNDER : 39071. OVER : 70572. SPOR-E : 200881.
TRAILS : 109643. EVENTS : 310524.

MENU* 1006-4
25-SCP-96
PLOT* 109.00

0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR APRIL 1989
10

10 UNDERDENSE 0
OVERDENSE A
SPORADIC-E +

-2' ALL TRAILS X
10 -  ALL EVENTS 0

-3 
4-10

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
DURATION

THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREQUENCY - 45 MHZ
NORMALIZING FACTORS:
UNDER ; 26599. OVER : 39394. SPOR-E : 80349.
TRAILS : 65993. EVENTS : 146342.

MENIUm~ 06-1
25-SEP-96e
PLOT* 110.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR APRIL 1989

10 'THULE

-110 UNDERDENSE 0
OVERDENSE A
SPORADIC-E +

-2- ALL TRAILS X
10 A ALL EVENTS 0

-310 .
0.0 0.10.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

DURATION
THE TIME OF DAY 15 0 : 24 HOURS U.T.
FREQUENCY - 65 MHZ
NORMALIZING FACTORS:
UNDER : 6545. OVER : 4715. SPOR-E : 6007.
TRAILS : 11260. EVENTS : 17267.

I04Usl09 06-4

PLOT- 111.00

0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR APRIL 1989
10

10 UNDERDENSE 0
OVERDENSE A
SPORADIC-E +

-2- ALL TRAILS X
10 ALL EVENTS 0

-3
10 It i ....

0.0 0.10.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
iDURATION

THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREQUENCY - 85 MHZ
NORMALIZING FACTORS:
UNDER : 2441. OVER : 2004. SPOR-E : 338.
TRAILS : 4445. EVENTS : 4783.

25-SEP-9
PLOT- 112.00
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GEOPHYSICS LAB METEOR SCATTER PROGRAM

0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR APRIL 1989
THULE

10 UNDEROENSE (D
OVERDENSE
SPORADIC-E +

-2- 9LL TRAILS X
10 ALL EVENTS -0

-3-
10-

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
DURAT ION

THE TIME OF DAY IS 0 : 24 HOURS U.T.
FREOUENCY - 104 MHZ
NORMALIZING FACTORS:
UNDER : 1566. OVER : 1776. SPOR-E : 316.
TRAILS : 3344. EVENTS : 3660.

MENUs 109 04

PLOT* 113.00

0 NORMALIZED DISTRIBUTION OF FADE DURATIONS FOR APRIL 1969
10

10 1UNDERDENSE (D
OVERDENSE A
SPORAD IC--E +

-2 ALL TRAILS X
10 ALL EVENTS 0

-3 
-

10
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.6 0.9 1.0

DUR19T ION
THE TIME OF DAY I5 0 : 24 HOURS U.T.
FREQUENCY - 147 MHZ
NORMAL IZING FACTORS:
UNDER : 142. OVER : 413. SPOR-E : .
TRAILS : 555. EVENTS : 555.

IIENtJ. 109 06-4
2s-scp-i6
PLOT& 114.0
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GEOPHYSICS LAB METEOR SCATTER PROGRAM
% LINK-UP BY TIME-PERIOD VS DAY.TOD APRIL 1989

SII ! ITHULE

10 =35 MHZ (D
45 MHZ &
65 MHZ +
85 MHZ X
104 MHZ
147 MHZ +

1 3 5 7 9 11 13 15 17 1921 2325272931

DAY. TOD
BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

MENU*105 01-1
25-SEP-96
PLOT& 115.00

5 NOISE-TEMP (KELVIN) VS DRY.TOD APRIL 1989
10 

-

10 35 MHZ 0"45 MHZ A'

65 MHZ +
85 MHZ X

10 104 MHZ 0
147 MHZ +

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31
DAY. TOD

BASED ON OBSERVED NOISE MEASUREMENTS - VERTICAL

ICHUsIO 06-1
25-SEP-6
PLOT* 116.00
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-toRP.EE

0 in ipp 9430
PLOT 117

PLOT 118 RIOMETER 2 DATA UNAVAILABLE

t00 dB RIOSIETER t

PLOT 119

PLOT 120 RIOMETER 2 DATA UNAVAILABLE

*1000 Magnsto.,.ter X Gaina

4300v-'W19-3

*1000 Hawmitonter V Gaewna

-200

+1000 Kamwnter Z Gairna

5100PO12
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